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ABSTRACT
This research'applieé the- tools of -economics (consumer.choice theory, -
- 7 f

wage theory,'and collective choice) tbo develop an~Economic'Theory'of Learning

We examine the.choice process offacquiring knowTéﬁbe. The choice of one prograr
(physics) ever-others (history, math) is c1ear1&'impbrtant-in that physics

knowledge and history knowleuge cannot:be'considerea as perfect substitutes in s
either a‘utility or production sense. Un]ikg!conventional studies in the- -
economics of educat1on we eXamine the ground between emp1r1ca1 demand stud1es

for education’ and the studies that assume knowledge embodlment (human cap1ta1)

Y

Thus, we are examining student and faculty choice internal to a un1vers1ty

Ne consider quest1ons such 3s: "What are the impacts of different student
aptitudes on curr1cu1ar choicg and the dec1s1on to switch majors?!' "What ‘
effecgs dc Student eva]uat1ons and var1ed gradlng schemes have on the 1Jlrn1ng
process?" "why do. pducat1ona1 1nnovat1ons appear'to te 1neffect1ve7" "Wnat
are the eho1ce.1mp11cat1ons of academic freedom?" “what are the causes and
effects of grade inflation?" "Can faculty performance be evaluatsg?" ‘A o
variety of evidentce is used to support our models of student and faculty choice.
However, the main thrust of this research is in develop1ng a theory of learn1ng

13

"based on economics and public choice. o -
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. © CHAPTER I

INTRODUCTION

Conventional}ﬁiscussibns of the economics of education are concerned with
such questions as: what s the rate of return from education? What impact A
does education have on labor force part1c1pat1on, fert111ty. marriage, and
household prdduction? How does education affect economic-growth, re]at1ve{
growth rates, and.trade pattern§ a;ong COuntriés?. Note that these queitions
considgr educatiod in an ‘ex post facto sense., That is; they examine the behav-
joral imp]jcations of the embodimént of education, huwan capital. They do not
study.the prqcé;s of acquiring educatian. ﬂoreover, ed¥cation, like physiqa] |
capital in growth theories, iS often treated as a homqganeous "g]obf)or "putty."
Opposite the education enbodiment studies are empirica] studies of the demand
for education that’cons1der such constra1nt§ as tuition, income, and ab111ty
A1a1n these stud1es do not treat the process of acquiring know]edqe but
rather tne decision tq go to co]lage or not to go to college; they are not
studies of the con5umption behavior once .in an institution.

This book examines the choice process of acquiring knowledge. The ’

choice of one ﬁrogram (physics) over others'(history, math) is-clearly important

in that physics knowledge and history knowledge cannot be considéred as> perfect ’

substitutes in eithgr.a utility or production sense. Unlike the conventional

" studies outlined above, we aré concerned with thavior within an educational insti-

* tution, tne ground between that treated in empirical demand studies and . in studies

~t

-

that -assume knowledge -embodiment. We feel this book offers a new con’ribution of
applied economics, though we are somewhat puzzled that economists have not previndg.ly °

explored this area. Perhaps they have stressed the similarities rather than

v . /

co




dissimilarities of human and non-human ¢arital. Human capital, unlike non-
human capttﬁ], eannot be purchased instantaneously in the capital market, nor
once acquired can it be transferred readi]j. In addition, the constraints on

acquisition are iore complﬂx “than the 1ncome or wea]th constraints that operate

M N

in stock markets CL . 4
While some of the mod§1s‘we develop (for example, the student sovereignty
o - : . )
model) can be generalized to accomodate several alternative institutional

5

LY

arrangements, we have focused on American institutions of higher learning. Our
,an$1ysis'of the behavior of studenté and faculty would be different if wve
considered the educational, systems of*Great Britain or France or the Soviet

Union.  Thus, in one” sense; this book could be titled An Economic Analysis of

!

Internal University Choice.-

N

We shall consider such questions as: What are the impicts of different
‘student aptitudes and initial endowments of knowledge on student achievement

levels and curricular choice? What effects do student evaluations and varicd

. - . & .
g-ading schemes have on the learning process? What are the causes and effects

- * i . .
of "grade inflation?" Why do educational innovations appear to be ineffective?

-

Now ca' faculty performence be evaluated?

Sume may think we are presumptuous to‘title this book An Economic Theorx.

of Lcarning While we do not claim to be experts in psychological learning

theory, we have surveyed a number of 1ear;1ng theory texts. We agree with others
[35, 34]'that there are two main schools of thqught. the Gesta]t or Cognitive
School und the Lehaviorist dr Connectionist School. Parallels Lo econom)c

theory cannbe seer® in each. * '

THe Gestalt theory, as rep"esented by Wertheimer [76 ), Lewin [41], and

/
+ Tolman [67], Yelate 1earn1ng behav1ov to an 1nd1v1dua1 s goals, persona]1ty,

»
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»
drive, life space, and environment. Lewin“s concept of a life space, défineq

w%th,topoiogy and vectors, can in s&ne sense be, identified with the economistq"
preference map],‘nqt yewin uses the notions of positive and negative valence
rather than utility. Hull [36] derives theorems similar to axiomatic choice
theory and describes habit formatgon using the notion of .diminishing margind]
rate of return. Hu]l?s nofinn of interveniné van;anles (napit.qdr;vé. incentive

-

motivation, and eintdtdry potential) is similar to the notipn of utility. A

dominance axiom is found both in economics and in Hull's habit-family nierarnny.,

While economists amd Gestalt psychologists mav shafe intents, there are
perhaps more dissimilarities in specific quest%ons and methodoiogies ‘Psycholo-
gists darc interested in the dynam1cs of cho1ce--they ‘attempt to explain habit
formation,’-retention, and forgetting. Th1f contrasts to the econom1sts
comparative-;latics approach. Many of the péyéhp]qg’ *s' mental experiments
arce fraved in a controlled 1aboratory The ecdnowists' notion of‘substitution
. or opportun1ty costs of choice is not as preva]ent 1n the psycho]og)sts
thinking. For example, 1e15ure is not :ncorporated in the psychc1og1ca1 models,
althcugh it is implied in the discussion” gf retention as re]ated to stimili
timing. Perngps,tnis is-a cost of‘a dynamic vieu of'cnoice 5546nposed to a
compardtive statics vjéw In §unmary; thé'Gestdlt or Cognitive School
encountera probleis s1m1lar to those encountered oy an external observer
attempting to measure an individual's opportun1ty costs This problem is trad1-

- -j 4
tionally-one that fa]]s under the London School of Ecnnomics and is succ1nct1y

prescnied in Buchanan's Cost and Choi ce (12].
I - '

On the' other hand, the Behaviorist ar Connectionist tradition, represented
. - . ‘ . ) M ) - . o
by ilatson [ 747, Skinnér [ 56, 571, and Estes [27], is more concerned with

beiiavior- per se Eﬁd“ with attempts &0 develop thdbries of choice orlto define

»
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intervening variables. This school, in using the stimulus-response model, is
able to def1ne and measure st1mu11 and behavior.- *There is'no need to. infro-

duce 1nterven1ng variables (hab1t drive, exc1tatory potent1a1), abstract
concepts J;ich.qre immeasurable except as ob;erved behavioral risponses.z )
The stimu]us—response-reinforcemenf wodel 1is similar to the eeo;omists'
behavioral framework p} penal ties A:L rewards._'Fo: example, Skinner,' in dis- ° .

cussing various forms of reinforcement, describes ordinary wages as fixed-
interval reinfdr;ement and piecework as fixed-ratio reinforcement--both .control

economic behavior [ 57 ]. This viewpoint resembles econometrics. . The Behavior-
’ '\ \‘ ) » : . - ]
ist approach Ais manifested'{r such models as behaviorimodification, clagsroom-

coqyingency management, competency-based‘cuuricula, performance criterjon'
. ) “ : 9 7 ° ’
“reference testing, ard mastery learnihg. We shall examjne spme of these

models in_ChapfeQZLI, "Student Choice." ' - %
R 2 -
While the Behaviorist tradition may be more compatible than the Gestalt

tradition with an economic frapework, there are some major differences. ~—

Perhaps the major distinguishing characteristic is-that our economic theory of
< . . $
learning does not rely on the social engineering concepts or the deterministic Y

.

\ framework represented in Sk1nner s popylar book +alden \I [ 56] The “

« 1n01v1dua1 student or faculty member(1n our mode]s is not viewed as an academ1c
;
: robdt responding mechanistically to st1mu]1, past and present we aceor the

individual a preference and choice alternat1ves.' The student or facu1ty memberl/
can, therefere, choose from a range of options or actvv1t1es, only, some of '

which are def:ned as learning or education. In subsequent d1scuss1ons we shall
emphasile ehit our mode]s_arc not intended to predict Behevior.for a zing1e.
': individual; but ratﬁer to cdhgiger behavior-at the miggiﬁ. h
Second, our. approach differs From Walden II in ihetrwe do Jot define

’ ' - N .
!
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what constitutes'“good" or "bad" behavior or 1earning. Psychologists have devo ted

cons1derab1e effort to educational meaSurement theory and techniques. To

: deve]oo coripetency- based currxcula, it is necessary to define‘and “objectively”
measure knowledge. We discuss the collective choi ce problems of so-called .
"objectiveﬁ tests in Chapter III. We bypass this issue by simply definih§
knowledge in terms of individual professors' preference fbnctions. We do not
assume there is a “*ruth" function that is s1m11ar to some economists' ‘notion

of a "gocial welfare function.” Moreover, we exahNne learning in an environ-
ment of “academc freedom," operatioha11y defined as the indtv{dual professor's
preference\Yhis'definition 0of knowledge) in determimigg what he teaches and
how he ranks Jor evaluates students. Therefore ve do not assume that students
or professors are "search1ng for truth," a highly nebu]ous concept |

Third, we. thlnk in some sense our mode1s of 1earn1ng are more general

_thaﬁ the psycho1og1sts - In Chapter III, "Faculty Cho1ce," weé conS1der the'
stinali that induce Taculty behavior which in turn stimulate studen;‘;esponses.-
That' is, rather than arbftrarily considering a range of stimuli that induce
sﬁUdent responses, we'v1ew the cho1ce process of the professor (1n terrs of
teaching' versus research activities, the incentives to innovate, etc.) as .
stinuli inducing student response. We a1so;examine student responses and their
effects on faculty behavior. We take into account the totaf environment, -
1nc1ud1ng the student/facu]ty choice between scholastic and non-scholastic,
(that 15, 1e1sure) act1v1t1es Incmmz like knoWledge, f§ determined by the '

wage rate (ab111t1es) and the 1eve1 of effort devoted to work1ng (schp1ast1c .

activitiesy., QOur ana]ys1s-is,not corrducted in an arb1trarl1y cpntrn]ﬂed

..
-— - ~ ?

environment, Yikc a classroof-where learning experiments take place, but in-a .-

more realistic epvironment in which we cxamine the trade-offs available




o

- t&‘the student and professor between leisure and achievement. The psychologists
do not explicitly introduce the ‘overall time constraint which forces students
(or.professors) to choose between scholastic activities and Qon-scnOTastic
activities. On the other hand, their éefinition of learning is more general

than ours, since we bound knowledge by constrairts imposed by individuai

’ . ..

‘professors.

- The Gestalt or:Cognitive School's . .u orf intervening variqbles is
likened to the ecnomists' notion of a pref;:ence map. ‘The difficulty of the
-.Cognitive School is perhaps best reflected by the term given to the other ‘
S schodl--Behav1or1st or 0perat1on1st In other words, hypotheses-of the Cestalt
» theory are not inherently testable as are those of the Behaviorist theory.
We treat student choice within the ;ranework of ordinary cohsuwgr de.sand
theory and models borrowed from wage theory. Our approach thus concentraies
on the constra1nt side of the choice calculus by implicitly assuming prefor-
ences do not change This assumption may be curious and unrealistic to some
vwho w~uld argue that chang1ng preferences and attitudes is what higher educa-
tion is all about. We treat the student as moving through a f1e1d of choice
defined over various bundles of knowledge orcaurses (economiss, psycholcgy,
history, etc.) as the student expends effort. Since this assumption is Qruciéﬂ,
we shiall offgr further explanation. o
First, éuchanan has convincingly argued that one defipition of economics--
"a science of choice"--is self- contrad1ctﬂrv . "Choice, by its nature, cannot
be predetermined and remain choice® [14 , p. 47] In this .ok we are concerned

w1th hypotheses about behavior rather than the pure logic of cho1ce‘ In '

Buchanan's words:

The fact that hypothcses refer to behavior of mamy actors greatly




- 7/

- .
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facilitates the predictive scientists' efforts. He need only

make predictions about the behavior of the average or representative
participants in the processes that he observes; he need not hypothe-

size about the behavior of any single actor. Hence, even if non-
economic elements’ dominate the behavior of some participants, given
certain symmetry in the distributionof preferences, the hypothesis
derived from the absract theory may still be corroborated [15, p. 53].‘\

Thus, we are concerned with behavior of the represenitative person at the margin.
So long as the effects of constraints on choice behavior swamp the effects of

preference changes at -the margin for some individuals, our hypotheses about

behavior cart be tested. On the other hand, it is not that we fée] the psycholo-

gists' attempts to specify the nature of preferencés are not desirable (the
importance of these is stressed By the London Schodl of Economics tradition),
but operationally it is difficult if noi impossible to define prefercnces

externally.

- R

Second, consider stuJEnts who-switch broadly definéﬁ curricula from their
freshman to senior year, a phenomenon that occurs, on average, for four out of
ten studeﬁts who graduate. One could argue that this behavior occurs because
students' éteferences change or that the realization of ability or time con--
straints force students into other curricula. Suppose we find that, on average,
students who switched had marginal or ‘below average gradés. At the same time
assure a ;urvey ingtrument reveals that Students stated they switched because
of a change in preferences. Rhould sw;tching be attributed to a change in
preferenc;s or the rqalization gf bjn@ﬁng consfraintsﬁ Consider a student who
decides to maJornin engineering. After taking a nunber of courses he discovers
somethiﬁg siyilar to prjce.discrimiﬁation--he finds that he is devoting rore
time and receiving 1ower grades than his average fellow cTassmate. This s}tUu-
tion is ana]oggus to a consumer who discoverg he must pay a higher price*thgn is

marked, and at“the same time the salesian (faculty) tells. him he is stupid to

”

Q . ' * N 1’1

»,
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make the purchase. After repeated experiences it is 1ike1y that the student

{(consumer) will.lower his hemand (chan@e his preference) for the good and

substi tute (switch) courses (goods) for which he will not'be discriminated .

against. t

The above ethp]e attempts to determine whether the rank ordering for
[} B B

curricula has changed (preference chque) or whether there is simply a rea]iaation
A d V. ( - ' .

that the initial choice is beyond one's feasiple set. This situation-is parallel

to voting paffern& at political convgntions. Initially the voting may span

zt »
- a large number of platforms, but the realization that some alternatives are
* beyond the feasible sét leads to a collapse in the number of alternatives and
the switching of votes.' Given the current state of ;RE art, the testing of

either hypothesis is difficult, to say the least. ) '

\ .
Finally, our third argument in defense of using ordinary consumer demand ~¥

¥

theory ‘is perhaps most convincing for economists. We see no intrinsic reason

why education as ‘considered in this book is radically different from other
goods and serviced covered by ordinary consumer theory. If the demand curve
does not hold for education in the disaggregate (economics, psychology, engin-
eering), then it is not likely to hold for education in the aggregate \the
empjrical demand structures that consider such constraints as tuition, income,
and ability). .

In Chapter I1 the choice calcu)us of ghe individual student is discussed;
we deve]ob in some’detail the very general behavioral asstmptions underg{rding
tHe economic dbproach t6 learning. The model in a sense is the closest to the
st?nulus-response model of psychologists, but is developed in terms of consurer

demand theory and‘models borrowed from wage theory. We also discuss the

grading system as an allocetion mechanigém, the lecture as & public gcod, and

‘ _ 19 :




the effects of considering knowledge as an inferior good.
thaters IIT,-1V, ahd V deal exclusively with faculty choice. We deal
“yith the difficulties of defining "good teaching," the value ¢f screening, the
influence of the fiscal crisis on faculty behavior,-and "grade inflation.' 'Ne
also conS1der incentive systems and the facufiy 's choice between teach1ng and
research. In Chapter VI we analyze the public benefits argument for "public"
-education and why students may be 1earnihg less in college than these arguments
indicate.. Chapter VII considers some public cﬁoice proé]ems raised by the
growing popularity of mu]tidi§ciplinary programs. The final chepter surmarizes

the hypotneses developed trhoughout the book and offers concluding comments.

»




CHAPTER II: STUDENT CHOICE

Each year colleges and universities expend substantial resources to

gather information on students'. attitudes, preferences, and opinions. Educa-

tional psychologists and counselors’ feel that such information is valuable to

students in curricular and occupational choices. In spite of counseling nearly

hal f the students switch broadly defined curricula groups before obtagning

a degree: According to educat{ona1 psychologists the switching is due to

dynamic changes in student preferences. Howevc®, it is difficult or imnossiblée

to treat variable preference-oriented arguments operationally. We yi]f

examine student curricular choice within the framework of ordinary consumer ,

demand theory. This'chapter propos: s a theory of choice based on the maximi- &

. hY
zation of utility subject to time and ability constraints.

-

The major thrust of this chapter is to develop a choice model based on

"limited student severeignty." "Student sovereignty" aliows students to operate

in the absence of such constraints as entrance exams, course requtéements,
- . y

and a minimum grade point average. We also assume a tutorial model in which

the teecher is perfectly responsive to student preferences. These assumptions

3

+ (the absence qf external constraints and tutorial instruction) will be relaxed

Lo examine some comparative statics results.

*

Preference Structure

The Student Sovereignty Model ~

An axiomatic student indifference map has been constructed elsewhere

[62]. Briefly, we assume that the comparability and transitivity axioms

hold. Moreover, the dominance axiom (more of a good is preferred to less)

13
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is analpgous to aépirétions in the student choice model. Finally, we assume axioms

that guarantee convex’ty of the indifference curves: the increasing personal
' rate of substitution and céﬁtinuity of substitution. - ‘

The educational course space w;ich a,spudeﬁt confrong§ encompasses all

courses of krowledge® A student may'not‘%spire (prefer more to less) to
know]edge for its own sake but‘pay aspire to the ac;ompanying prestige or
- income genefits. Furthermore, the comparability axiom neeg not extend over
Vﬁhe entire tield of knowledge. We dc not assume that students seek a’globa1
optimum; the analysis is not altered siﬁnificant]y if we assume only a loca’
obiimum. A,gﬁurse~in quantum physics may notﬁgélre}éVant to a student's field
of choice if he has no experience in or awarengss,of the course. A student's
fi%ld of choice at any point in time is conditidned by his preceding elb;;ure

and knowledge attainment. g S . .

T

Atiajneble Set |
The distinction we make between apiitudes and achievement is fundamental

to the analytical techniques employed here. Aptitude is defined as a 1eerning’"
rate. Achievcment is'defined as’a stock of knowledge the student has at any
point in time. Unfo;tunatoly. statements about a person's "brightness" or
"dunibness" fail to make this distinction. An individual with a low aptitude
may have a higher achivement level than a second individual with a higher
aptitude, iflthe first individual devotes relatively more-time to scholastic .
activities. e asstime that any college stgﬁent i§ able to master or achieve.
aﬁy particular course, concept, or "bit" of knowledge, given enough tine.

7 Obviously, the timé expenditures will vary for individuals of verying

- aptitudes. !

s

The student choice model defines an individual student's utility function as:




.

bad such that the marginal utilities of X% and E; are:

chapter.

12
U; = u(x;, Ey) . (1)
where: . . v
( Xi = studePt i's achievementsof 2 composite knowledge good;
Ei = the total level of effort or time expended by student i 1n achieving X

We assume that know]edge, Xi’ is™a normal good and scholastic effort. Ei’ a norma]

Uy >0 ; U <O . (2y
We assume that k is some composite knowledge good--a course bundle. A course
bundle is comprised of var1ous fields of knowledge (social sc1ence, nattgpl
science, education etc.) such that X = (x], Xpseews X ) “We also assuwe a
composite aptitude B such that B = (b], gsees b ) where the subscr1pts
index the specific aptitudes for various f1e1ds (x ’xn). A student's, écoieve-
ment of a composite X is a function of his :composite apt1tude (B ) and thev

level of effort or time (E ) devoted to scholastic activities. 2 The rate at

-which the student transforms effort into achievement (Bi) can also be con-

[ 4

sidered a function of factors other than a student's aptitude. We shall examine

.ﬁ -
these factors, including faculty ability, in Chapter 1II. For expository

Jpurposes we focus only on the aptitude of student as deteruﬁning-Bi'in this

R . N
The general form of the production function or learning function is:

= B;E; - (3)

~ Alternatively we could assume some initial achievement or initial endowment

A,i so that:
Xy = Ay + BiE, o )

L 3
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In either case, the first order conditions‘fbr utility maximization a;e:3

¢ %g; B, . . (8)
X ! /

[ H
The more general model in the absence of a composite knowledge or composite

aptitude is:

X = (x], Xaseees xn)
B = (b], bzg---, bn) N (6)
E =.(e],_e2,:..1 en)

where 1...n index fields of knowledge
such that first order conditions for utility maximization are:

A

U ' ‘ g

The. first order cqndition for utility maximization is that the marginal
rate of substitut;nn of a.student'S.effort for knowledge achievement thet he is
w1111ng to” undertake eauals his ability (L) to do so.
We shall first discuss scholastic choice in terms of a composite know-
ledge good (X) and a composite aptitude measure (B) ;;;;é equation 4.4
)

Consider Figure I11-1, which illustrates the utility maximization of a student

implied by equation 4.

[ o)
(43}
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The’ﬁrior fchievement'level of studenf iis Xi, represented by Ai in
equation 3. Student i's composite aptitude (Bi) represents his "ability"
to transform cffort (Ei) into achievement (Xi)' Given student i's preferences
(Ii)’ he will expend E} effort to achieve X} of composite knowledge. By

determining student i's utility maximization effort level we have also determined

1

Ri




Z
the student's level of 1ei§ur§. The student faces a total time constf&iqt T,
which can be allocqted between scholastic effort (Ei) and leisure (Li) such

s - . : g -

that:

Ly = T -E, ‘ (8)
. Having determined the amount of effort (time) that a single individual
will devote to scholastic activities, assuming a composite knowledge and
aptitude, we can examine in more detail a student's allocation of sché]astfc o
effort (E) among alternative fields of knowledge (x], Xoyeers xn). wé consider
only the .existing state of knowledge, not the generation of new knowledge. We
- shal]'al%o restrict the student utility func;ion. To simplify the analysis
we assumg an addit}ve utility function U(X,E) such that U = V] (gxi) + Vz(E).
This allows us to examine student choice within a particular time constraint (E).
In essence we divide.student choice into a two-stage process. The first stage,

- equatiom 4, determtnes the level of effért thé student optimally chooses. Having
determined th%s level, we examine the choice of bundles (x], Xoseoes xn) that tnhe
student chooses, given the timq'constraint (E). Admittedly, this assumption.
is arbitrary; ideally we should handle the two stages simultaneously. The
comparative statics résults, however, are not aiteréd. We caution the reader ’
to be aware of the réstrictions of the additive ut}lity function.

Né will also examine only a two-good model. The assumption of two goods
(X] and X2) is not terribly restrictive and can réadily be generalized. Thé
definitions of the tw§ fields, x].and Xps are somewhat arbitrary. They can be
curricula, for example, natural science (x]) and social science (XZ)’ or courses
within a curriculum, for example, economjcs (x]) and so;jology (xz),' Given a

level of Ei’ we define the student utility function as: ' ,

] U1 = U(x]. x2)

22




We assume each field has an associated aptitude (b) such that.the production or

ES

learning functions for x, and iz are: :

Xy = byEs ‘ S0
(11)

b2Ei :

X2
The previous section defined the time constraint (Ei) for student i so that we

can write his constraint as: »

,-Ei - byx; 4 byx, = 04 | o (2)

Us}ng the Lagragian multiplier we can defihe the constfained maximization

problem as:

= U(x],x)+A(E - byx, ’x ' (13)

The first-order‘cond1t1ons are:

c.
IU‘
N |—
[

X

—
s

? (14)
X2. ) ' SR

-

c
/ o

The above equat1on demonstrates that a student's willingness to sbustftute
k] for Xy (personal ratg of subst1tut1on) equals his ab111ty to subst1§ute x]’
for x, (ars), given'his relative’ aptitudes, 5] and.lk, and effort (i-:). /‘[his
formulétion is equivalent 19 the consgmer's cons?fained'maximization problem:
courses or fields are'"goods," aptitudes are “prices," and stLdy time or effort
(E) is incéme The value of A is equal to thg.marginal utility of leisure. .
The studepts can choose a bundle of courses.or f1e1ds (x], x2) fo’avoid
notational confusion we denote a b:;d1e o; courses or fie]ds as Z(x], x2)

“The above conditions are illustrated in Figure II-2. °Assume the o#ﬁg1n
_represents a student's past achievement levels, X an& Xg s (We shall call the

student Albert, to remind the reader that he is an individual student.) .Given

2J
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' somg arbitary time constraint (for euample, a week) and the portion of tne week.
that Albért deyotes.to scho]astic activities (E), we can détermine the course
bundle he achieves. If he devotes his effort so]e]y'to X)) he achieves the

" bundle Z]'(yi, xg) If he devotes his time'soIely to x,s he achieves bundle

Zg (x?; xg) Alternatively, he can\ach1evc any combination o} X, and Xgs: referred
to as course bundles Z, a]ong the 11ne Z] ZS’ depending on his effort a]]oca— i
tion. F1gure 11-2 represents Albert s feasib)e set, g1ven a scho]ast1c effort T
" constraint (E); the s _jgp_ of the boundary represents A]bert s 5b111§y rate of
subst1tut1Qn (ars) of x] for XZ’- It is 1hportant to dfst1;gufsh between

levels o§‘a0t1tude and re1at1ve apt1tudes (a;s) A proportidnal increase 'n" the

) %eye]s of gpt1tudes for X and x would be represented by a para]]e] shrft out-
ward of the boundary w1thout a change 1% the s]ope “of the boundary A[;ernat1ve1y,
if A]bert devotes more time to academic activites (less to 1e1sure), ma}p-

ta1n1ng the same levels of apt1tudes, a para]]e] shift of the boundary wou]d

result. I / _
Note that the bundle Albertchooses depends on his reiatfve'preferences of
&] and x,. Our.prgvious assumption of dominance (aspirations) guarantees the
choice will be on the boundary. A]bert would prefef to attain a bundle like Zg.
However, it 1s beyond his attainable set, defined by his apt1tud% 1eve1 and
. chosen effort expend1ture. We vae previously assumed his time a]]ocat1on (1)
between 1e1sure (TL) and academ1c activities (E) maximizes his utility.
Suppose Alberp S preferences are such that he chooses the cou:se bundle
23. which maixmizes h1s satisfaction. Jh a2xternal observer.may feel that Albert
"should" choose Z, or Z, to maximize khoW]edge. We assume that Albert's tutor
automatically responds to Albert's wishes. Again, bear in mind that there is an

absence,of coure requirements, grades, and other institutional constraints.
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Field (Y])

The Lecture as a Public Good

Let us now consider an additional student, Isaac, and the tutor, Plato.
Assume Albert and Isaac have identical preferences, prior achievement levels
. *

(that is, start at the same origin), and aptitude levels for X and Xy This

wor1d-of-equals assumption 1§’TTTEE{;ated in Figure II-3.

] . .
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Figure II-3. is.simi]af to an Edgeworth box, except that the Edgeworth bax

P
deals with pr1vate goods: The d1agona1 Ly - Z represents a]terqat1v@ publ1c R

good bundles (x], xz)., If Plato offers. bu‘dle 22, Albert and Issac have equal

pgportunities to attain it: P]ato s tutorial squwce

QA(x]o 2) = gI (X], xz)'

is a pure pdb]ic good ih-pgbdubtion; that is, any number of students {n) can be

-

-
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,aaded to Plato's classroom without diminishing any student's consumption of
knowledge, given the "world-of-equals" assumption. In addition, since we assumed
students have identical preferences and ;tudent sovereignty determines which
bundle Plato offers, each student in the class is maximizing his saticfaction.
Note that, given the world-of-cquals assumption, tutorial arrangements are not
effickent. The addition of Isaac halves the average instructional cost. We
can define the average.cést function-of knowledge achievement as A.C. = g(ﬁ).
Wiere ¢ is Plato's salary and n is the number of students in the c]assrbom;
the marginal ZOSt for each addit%ona] student is below the average cost. This
production and cost function should lead to massfve]y large lectures and few’
universities. We do\n?t, of course, observe lecture c]asse; as large and as
frequent as would be dedﬁced. By relaxiag the world-of-equals assumption, we
may discover why re]ative]yysmall classes and a relatively large number Sf

. -
. colleges and universities exist.

Differential Preferences ) !

L 4

; In the above discussion we have assumed identicaﬁ preferences. Therefore,
jt‘hakes 1attle difrerence wﬁo directs Plato to offer the desired course bundle.
A student association, despotic or democratiq, would order the same bundle, even
under a unanimity ruie.
Figure 11-4 illustrates a two-student model where Albert and Isaac ha&e
identical abilities but different preferences. Given A1bert'§ preference
structure. the bundle Zziscxmvriy§& of (x?).and (x;). The points ‘bundles)

between Z, and Z, form a contract or conflict curve. As the course offering

moves from Z1 towérds 22, ~tbert's level of satisfaction increases at the

_ %xpense of Isaac's satisfaction. Course bundles on the diagonal outside the
, \
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range Z] - Z2 will not be offered since both Albert and Isadc are bettefﬁof
with moves from Z0 t% Z] or Z4 to 22. The ragge Z] - ZZ is a c?nflict curve,
since one student's satisfaction cannot be increased without decreasing the

qther student's satisfaction. The structure of the student government is now

critical. If Albert is the despot (his preferences are contpp]]ing). he

2
will select Z,. o ¢
t
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Similarly, if the student government is democratic, with Albert as median voter,
14

Albert's preferences will again be determining. Either collective choice

mechanism imposes external costs on Isaac (the minority). These external

costs are externalities in consumption only There still exist positive

-
’

externalities in production of Plato's services. That is, whatever bundle Plato
produces is equally available to all. O¥ course,. each student has the option of «
hiring a tutor to avoid the consumption exteenalities.. However, the positive
production externalities (reduced costs of teacher services in a classroom) may
more'than offset the negative externalities of co]]ective c%nsumption.

s -
A similar argument may be developed for a course with several dimensions--

mathematical, verbal, faZtual, conceptual. Major and distributive course .
reqyirements may force a student to choose courses outside his preferred course
bundle. For example, Isaac prefers more x] courses than ;2 courses (Z]) but
required d1str1but1ve courses 1n‘k may force him to take the course bundle Z2
We have assumed that students are able to achieve the course bundle Plato
presents. I?.a later %ection we examine ways that a student.may allocate his

time to achieve the preferred bundle in spite'of institutional restrictions.

Equal Preferences--Unequal Ability Rates of Substitution

Consider the two-student/two-course model illustrated if Figure ;. Albert
hag a comparative advantage relative to Isaae in field Xy Given student choice,

Albert wou]d select a major Z] whereas Isaac would select a major Z3 If course

requirements fcrced Albert to try 23, he would achieve between Z3 and 2 L at a low
level of satisfaction relative to z]. The bundle Z3 is therefore beyond Albert's

attainable set. Note that'we are saying bundles Z] and Z3 are equally satisfying
’ v -
to Albert.- However, Albert is only able to obtain Z3 if he expends more effort

> -

- ~ 29
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than that required for Z]. 'Thus, the bundle 13 costs more in terms of time

expenditures than Z] and would not be chosen, given student sovereignty.

FIGURE II-5

Albert's Attainablé Set

Field (x]) B
-~

Issac's Attainable Set

Field (xz)

!

Relaxing the assumption of equal preferences, however, Albert may choose a

field in which he has a comparative disadvantage relative to other stud
student ‘'sovereignty model aliows such choices

ents.

. Figure 1I-6 illustrates that the

oV
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4

as Z] in which Albert specializes in the area of his comparative disadvantage
relative to the class abilities represented by the dotted line. The choice

may require that Albert hire a.special tuto or that he sacrifice comprehension

of classroom lectures.

e .

, FIGURE 11-6

v’ [ ] {

~- Field (x])

. Fleld (x,)

We can see that when students have different ability rates of substitution

(slope of the boundary of the attainable set), a classroom situation leads to
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| externaiitieé: Plato cannot increase one student's satisfaction without
decreasing tﬁé other st.:dent's satisfaction.

We may now consider a large number of students. Assume two groups: \\\\
one group of students has attainable sets similar to Albert's and the other
attainaﬁ)e sets similar to Isaac's. Assume Plato offers the bundle Z], i]]ust
trated in Figure 11-5, 6grhaps bécause the majority of students have abi]itieg

" similar to Albert's. This decision imposes considerable external costs to
tﬁe minorit; of studepts who have abilities similar to Isaac's. The m{nority
could reduce these external costs by hiring its own teécher to offer Z3, if the
costs of an additioga] teacher were more than offset by increased satisfaction '
from the reduction of extgrna]it{es. This model demon;trates that students
will organize themselves according fo their comparative advantage, if there
are a number of course bundles (teachers) from which to choose. Thus, the
professor in the tutorial or student-sovereignty model is like the golf or
hteﬁnis instructor who offers,lessons in the private ma;ket. .The pfofesSor
cannot survive unless the student is willing to pay an hourIy Yate for his

instruction time. ' \

v
Unequal Levels of Aptitude--Equal Ability Rates of Substitution -

In the mode] constructed above, the price of achievement is leisure; thap

.

5

is, the student must sacrifice leisure to achieve knowledge.” This model

considers scholastic effort; cetgris paribus, a.major determinant 6f acheivement’
We borrow from conventional wage theory to examine sgudept‘supply,curves.

Prior achievemenn'aptitudes,‘and scholastic effort ar?/gnaloQOus to wealth,

wage rate, and work effort,‘respectiver; We consider two students who have
1a;nt{cal preferences, defined over the entire fie]d\of choice, identical

,prior achievemenf levels (wealth), and identical ahility rates of substitution.
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The only difference is that sfudent j has higher leve;s of aptitude in all
fields thét student i. That is, student j's compositg aptitude is greater

than student i's, even though both have igentical ability rates of sbbstitution
(that is, a higher income but identical relative prices). Three types of
individual student supply curves will be considered: perféct]& inelastic /

curve, positive-sloping curve, and the backward-bending curve.

-
¢

1. Inelastic Supply Curve ' ‘ con -

Student j in Figure II-7 has a lower price of achievement than student 1,
enabling him to have a higher achievement level and more leisure. A lower
price of achieveme:t (q relatively higher aptitude) is likely gg have a sﬁbgti—
tution effect that induces more achievement. However, there i; also an income -
effect that pernﬁts more leisure. If we assume thatzstudents have Cobb-Douglas
utility functions, USX“E]TG). then the substitution effect of higher aptitude
Jevels working towards increased effort is exactly offset by the income
.effect of consuming ;nre leisure (1ess effort). Therefore, our assumptions of
equa) preferences and Cobb-Douglas Jti]ity‘functidhs would imply a constant
level of effart, regardless of a student's aptitede. The tndividual student
effort (supply): curve is illustrated in Figure II-7 by the 1ine N-L, where students
i ?nd j expend the iame effort (Ei = Ej) but student j achieves Z?, which is

greater than student i's achievement (Z})f

2. Positive-Sloping Supply Curve

If the substigytion effect of higher aptitudes outweighs the income effect,
a student supply curQe illustrated by N-M would result. Student j has a greater
ach1evement (Z ) than student i (Z]), in part due to greater effo;t (sacrifice
of 1e1sure) E?@ expended relative to student i. (E ). That is, the price of

1e1sure (achievement) is more (less) expensive to the high aptitude student who thus

33
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3. Backwaéd-Bending Supply Curve

The backward-bending portion of the supply curve is illustrated by the line

]

segment N-K in Figure 1I-7. In this case the income éffect outweighs the

substitution effect, such that individual j devotes less effort to scholastic
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actiyities (E}) than the lwer aptitude student (E;). Again, student j's  /
achievement is higher (Z}) than student i's (Z}),'even though j is consuming ﬁ;re
leisure, «

Relaxing the assumption of identical initial achievement 1evels (Ai =A'j)
.may also produce a,backward-tending supply curve, similar to the “"wealth-effect”
on leisure in traditional wage theory. Unequal initial achievement levels
may lead to a backward-bending supply curve, even if aptitudes dre identical.

Which student supply curve is realistic is an empirical question.6
Moreover, we have aSSumed the preference maps of the two students are identical.
Re1ax1ng this assumpt1on ma; permit .the Tow apt1tude student (i) to have a
higher"achievement.leve] than j if he is "W1111ng“ to sacrifice enough leisure.
We shall discuss this case later. We shall assume equat preferences. For
expositdrx reasons we' 'shall also.assume a Cobb-Douglas utility function, though
the analysis is not changed signifieantly for utility functions yielding a
.vposftive scholastic eupply curve or a tétkwé’ﬁ-bending‘supply ‘curve--all three
lead to higher ach;evement levels b the high aptitude studeﬁt relative to
. the Tow aptitude’ student 7 oL . ‘ ‘
\ We are now agle,to translate Figure II-7 into the two-course/two-gocd
mode] illustrated in Figure II-8. Assuming identical effort levels and dis-
aggregate composite aptitudes (Biand Bj) we can examine the implicatiops of

di fferent aptitudes.. Maintaining the assumption of -equal ability rates of

substitution between x; and x, and the same time ekpenditures (E), the
higher aptitude student (j) has a larger attainable set, bounded by £ - i,
reletive to student i, whose attainable set is bounded by x} - x;.

Under the tutorial model, if Plato offers Zy, student j (Mbert) will be

dissatisfied, or if Plato offers 22' student i (Isaac) will be dissatisfied.

v




29

FIGURE I1-8

Fleld (x,)

If bundle‘Z2 is offered, Isaac will find the material too difficult, given his
effort-leisure choice. Isaac can achjgve 12 only if he sacrifices leisure ~ °
at the margin, which will lower his satisfaction. Siﬁilarly: if the bundles 2]
is offered, Albert will find the mater1a1't06 easy. A&ain. both students could

)
obtain their desired bundle if they hired separate tutors; however, the resulting

-
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satisfaction is offsé by the economy that a classroom arrangement permits.
flato‘s lectu(g, agaﬁz%\is a pure publ{c good available to all students but
not necessarily equally attainable or desired by all.

In the absence of data on student effort levels and fime allocation
dec{sions among courses, it is _difficult to validate these models. Supportive .

studies by .Capozza. [ 19 ] and Attiyeh and Lumsden [ 4 ] deal with student:

evaluations of faculty and with student achievement. They found that student

" evaluations of colrses and faculty varied inversely with the gains scored on

pre- and pqst-tests in Princip]es:of Ecomomics courses. The Principles of
Econgmics course is a required course for many students. Those studehts with

a low initial endowment (prior achievement level) in économics and/or a lqy
aptitude for economics may have found that at the ma;giﬁz in order to receive

a passipg or "target" érade; more leisure was sacrificed than the student
desired (that is, the-marginél evaluation of leisure or tﬁ% maréinaf evaluation
of time devoted to othgr courses was greater than the marginal ev;Hﬁation of a
unit of time expended in economics). .

This model ofvuﬁequal aptitudes--equal preferences, as we[l as the model of
unsqual preferences--equal aptitudes, suggest a” different %nterpretation of
student evaluations.of courses and professors. A lecture is a "public good " ’
In the absence'of a quantity adjustment mechanism (for'example,vtutoring), not
all student; are equally satisfied. The nature of a’lecture/classroom situation
requires fhat some students are dissatisfied with the quantity.of knowledge
provind. It also raises the collective choice problems of what quantity to ‘
offer and who should assume the role of decision maker. We shall examine v

alternative property rights Structures (students versus faculty) in<a later

section. We shall now consider institutional constraints that modify the

é/

v
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studént-sovereignty model.

Institutional Reouirements

Admissions Criteria : -

In the previous sect{ons we have assumed identical in%tia] achievemeq} ,
levels (that is,.identical Ai) such thgt Albgrt and Isaac started at the sgme
oridin of the chaice f%e]d. Such admissions criteriaas minimum high school
grades and scores‘on standardized achievement and aptitude tests (for examQ1e,
the C.E.E.B.) to some extent minize the external cosfs of lectures as public
goods. That is, the external costs of lectures would be‘ considerably higher
if a lotter} determined which students were admi tted. |

Recentfstuqiés of college choice by Kohﬁ'g}_gl [39] and Spies f6] ]
recognize the significance ofﬂgdmissions criteria as a variable of the student
demand fhnctjon. These studies indicate that the‘probablility of attendance
varies inversely with the difference between the entering aptitude scores (ng
scores) of an individual stydént and the average student enrolled. That is,

N

thq smaller the difference between the individual student's score and the

~
. institutional mean score, the more likely the student i¢ to attend that insti-

tution. Kohn et al concluded that "..;even.in the absence of ‘ability based

admi§sions standards, students would desire to at least partia’ly segregate -

themse 1ves accordipg to ability" [39, p. 49]." This phen omenon §uggests_ :

that students have relatively good information‘about the ability composition o \

of stg@cnts ip alternative institutiqns. ‘
Morcover, if the ad;issions ;tandérds dre low and the grading standardgv -

high, the'entry is a revolving door to some students. We are not implying

normative standards of ideal admissions policies but rather we are describing

33 - - s




the existing situation. Given the scarcity df.college places, a rationing
mechanism based on aptitude and achievement may represent maximizina
behavior of faculty, a possiblity that will be discussed in the next chapter.
Admissions standards tend to be aggregate measdrfs based on some minimum average
of, for example: SAT varbal scores, SAT math scores, and high schodl‘grades.

We now consider the grade contraint as an allocation mechanism.

Grade Constraint ’ .
| To this pﬁwe have assumed s‘tudent ‘sdvereignty--the‘stude‘nt chooses the’ .
bundle that maximizes his utility, given his overall time constraint-and

relative aptitudes. The preferred bundle may be in areas where the student

has comparative disadvantages relative other students. He may select a major

(for example, engineering) for which he has a low aptitude, recognizing that

to complete the degree it may tqbg him" e1ght years rather than the standard four.

’

The student may feel so intense about engineering that he is w1]11ng to pay

the additional pr1ce. ,

We now consider grades as a limit of some students' choice fields. Unce
a student has selected a bundfe (degree program), he agrees to the rules
governing that bundle. These rules constitute certain dtstributiye (university-
. wide) and major (departmenta]) course requirements. ‘In addition, a_minimum .,
v

' grade p01nt average (GPA) must be maintained each semester and a cumulative GPA

L. mﬁ§h be attained.in order to graduate. The assumpt1on thdt the student prefers

a degree bundle is not unreasonable, g1ven the positive income differential - ”
" of _degree and non-degree students! This is not to say thatFG,d student cho1ee
« (no course or grade reqdirements) he Qould choose an identicaY bundle comprised
:of the saime courses. The assuhption sipply means that the degree bundle yields

a higher level of'satisfaetikn in terms of such factors as leisure, incowe,

A
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. .
mobility, status, than a bundle of an equal number of courses (and. student

time expenditures) that do not meet dedree course requirements. In osher words,

the degree brbgram neﬁresents a tie-in sale with positive and perhabs negative
components .We further{assune that the student aspires to 2 ﬂegree, even if it-
is not the preferred degree.

Assume that the faculty mémber's preference funct1on determining a
élassrsom grade d1str1but1on is a morotonic transformation of the t%udents
9

post-aqp1evement sfores distribtuion.

adheres to some standard distribution of grades. not necessar11y a normal

distribution, that preserves the ordinal ranking baced on post-achievement
10

levels. This procedure s termed "normatjve reference testing" in educational
~

literature. The giade a student receives is based on a population norm (the

class) as opposed to soine absolute standard. Criterion reference testing
estab11shes a spec1f1c cr1ter1on e11minat1nﬂ the norm as the reference. At .

this time we assume facu]ty members ut111.e normative preference t ng

and will subsqguently discuss criterion reference testing.

Consider a class of students N that are indexed as N = _{1,....n}
and a‘student i such that j e J = {je N|j# i)} and i e N. Let us consider’
only one field (course), x, and one aptitude, b], out of the entire set of
X and B. For'expusitory reasons, assume all students hame identicai initial
endowments or pre-test scores. The ith students rank (r.) in the class of N

students in terms of being in the upper half or lower half can be defined as:

. SIS _le.e.

jed N=1
where:
. b

i© student i's aptitude in a specific course

490 \
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This assumption means the faculty member .
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bj = aptitudes of all othér students in th~ course
e, = the effort i devatles td this course, which is some portion of
i's total effort (Ei) )
ej = the effort j students devote to this coursc

The ith student is in the upper half if ry > 0 and lower half if ry < 0, where

.ZJ bjej represents the mean post-achievement score, assuming N is large enough
jed N -1 :

that the ith student's achievement is negligible. For mathematical convenience
we assume that the mean score is identical to the median scorg.]]
We see that the ith student's rank not only depends on his own aptitude
and effort but on the aptitudes and efforts of the remainingN -1 students.
Assuming academic grades are a ﬁonotonic transformation of he ordinal rankinas
of stude «ts, the grade a student receives in class is not solely determined by
his behavior. The external effect imposed by other students on tie 1£h student's
rank, and .onsequently his grade, is cfbarly an externality imbosed by the N-i
students. This may explain why students prefer sma{l classes to “arge auditorium
classes. A, N becomes larger, there.is an increased uncertainty of any particu-
lar student's rank, as there is limited feedback between student and professor.
The mod;ﬂ'is further illustrated in Figure 1I-9,
. Assume that all three individua]s (1,2,3) have the same initial achievement
levele (xo) and expend the same effort (ej).‘ Individual three has a higher -
aptitude'(bé) than two (bz) and two a higher aptitutde than one (b]). Thug.‘the
post-achievement ranks are X3 > X5 > Xy .'milarly, their grades, g, = f(xi),
would be 93 > 95 > 9y- Now assume individual one devotes a higher level of

effort (e]) while individuals two and three remain at (ej). The rank order

now becomes Xg > X3 > X, and 9y > 93 > 9p- Individual one has imposed a negative

- externality on individuais two and three by his increased effort. It is, of, coursc,

/
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only an externality if grades enter students' utility functions or affect the
survival proba?ilities. Similarly,. individuals two and three may react to one's

effort, inceasing their effort and imposing a reciprocal . externality on individual

one. The grading system is often criticized as too competitive. The external-

[
ities generated by a grading distribution may ‘explain why students dislike grades.




These externalities generate competitive effort levels thatmay be.shigher than

the level of effort chosen in the absence of grades (competition). If the class

1s small enough to permit co]]us1on some students cou]d bribe other students
to be 1ow achievers (for example, X ) resulting in relat1ve1y higher grades
for some with less effort.
We now return to the constrained max1m1zat1on problem of the student: 2

1
Uy = U, (x].x2)+x(‘r bx] bx2)

A

‘and intrdduce grades where g = f(x] + xz). The grade point average for student i

is some function of his choice of X) and X,, his effort, and choices and abilities of
other students. The minimum grade point average for survival in school imposes

a real constraint on some Students. For mathematical convenience‘assume that

grades arf a continuous set of whole numbers (1 through 100). As sume that the

mean grade in a classroom delineates those Who-pass and thsoe who fail ( that

is, the minimum drade point average for survival). Further assune that individual
scores (xi) above the class mean (x) (tiat is, X; -x >0; 70-60 = 10) can be used

to offset scores below the mean (that is, 7} - %X <0; 50-62 = -10). An‘ﬂ’(for

example, 4 quality points) in history is weignted the same as an"A in phsyics.

"similarly, a'B'in history (3 quality points) can offset a"D'in physics (1 quality

point) to maintain a minimum t'requirement (3 + 1 = 4/2 = 2).

Referring to the ranking equation, consider two courses X, and Xo and

1 2

aptitudes b' and b, respectively. The cumulative rank of the ith indiviiua]

is determined by adding his rank in x,:

1
1 1 b.e
» ry; = bey -
i i jed N-
and his ranking in Xp®
g b2e

.,
by
11
o
-l
[40]
onde
 §
[ 2
=t~
C.
i,
] .




In order to sufvive in school student i must satisfy the following

constraint:

1
i

‘Alv

: n
-0 ; r? =0 ; but r} + r% >0 or % r: >0

‘where the superscript indexes courses and the subscript is individual i.

Note that the student is able to choose courses for which he has a com-
parative disadvantage (ri < 0) but must compensate by choosing other courses
for which he has a comparative advantage (r1 > 0). We shall further consider

the imptications of grading in terms of curricular choice and students

switching. However, we now turn to criterion reference testing, developed out

of the behaviorist school of psychology, which has commanded a gfeat deal of

attention

In the normative reference testing model we considered achievement (x) as

a variable determined hy Xy = biei’ If aptitude levels (bi) are different among

individual students, assuming all students devote the same time (E}) to scholastic

activities, then there will be. various student achievement levels (xi). This
variance is translated into a grade by ordinally ranking X Criterion refer-
ence festing does not permit ; variance in X The criterion states that all
students must master the course objectives. Assqming é variance of aptitude

‘1evels (bi)’ and a fixed quéntity of §} for all individuals (criterion refer-
ence testing), time cvpenditures must vary (ei = x?). Examples of criterion

reference testing are probabiy typically more comm;n in the private sector (for

example, secretarial schools require X number of words per minute). Note that

criterion reference testing allows students to quantity adjust and thus avoids

the public good aspects of lecture discussed previously. This is illustrated in

Fioure I1-10. *

Note thal once the objectives (criterion) are defined as ié.?variances n

44
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FIGURE II-10
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‘ 1

aptitudes (B], b2’ b3)fa11 out in terms of variances in time expenditures for
individual students (e], € e3). If time expenditures were held constant (Eé)

for all individuals, the variance would fall out in terms of achievement levels

(x], Xy x3). Much of the discussion over "normative" versus "criterion refer-

ence testing implies that the former is the superior method. Either alternative

4
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1mpos'es a cost on the Tow aptitude student, either in terms of a grade (ri defined B
pver xi) or of a time expenditure. Moreover, in terms of student time alloca-

tion, the criterion reference testing and normative reference testing will

probably lead to similar curricular choices. That is, at~the marg;n, it is

unlikely that a student will choose or remain in a curriculum if he receives .
lTower grades or expendes a greater amount of effort, relatiég.%o other students.

Now let us consider the effects of higher educ&tion subsidies on curricular
choice. Nhi]e; 1n general, curricular choices may be similar at the margin under
either narmative or criterion reference testing, students who do choose an
area of comparative disadvantage are able to survive under criperion reference

12 Under criterion

testing where they may not under normative reference testing.

reference testing a student who intensely prefers a curriculum for which he

has a comparative d1sadvantage 1s able to survive if he is willing to pay the

price (time). If students are not channeled into their areas of comparative

advantage (as we shall later argue they are under a grading scheme), then the

costs of hfghg:\fduc;tion will increase, for any given level of achievement.

This argument is, of course, based o; the princisle of gains from specialization

in areas of cowparative advantage. . ;
While students ﬁay a high price in terms of foregone learning or income by

choosing ‘an area of comparative disadvantage, they do not pay the full resource

costs (subsidized tuition) of their choice. Such direct resource costs as

facufty salaries and buildings (which are subsidized) are positively related _

to the amount of student time expended (that is, direct cost = f (E;). Permitting

students to majo- in their areas of comparative disadvantage increases the direct

resources involved and raises taxes above the level required for the same level

of know1edge achievement but with students channeled into areas of comparative
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5 advantagel Again, since the student does ot pay the full resource cost, he
faces a relatively lower price of choosing an area of comparative disadvantagé.]3
A student allocation mechanism that channels students into areas of com-

parative advantage may be preferred by faxpayers, since their expected costs

are lowered. Note that we do not imply the overall ;ttrition rates are higher

or lower under either scheme, but rather the student's choice calculus is )

altered, since the consfré?nts are different. Normative reference testing
' denies equal opportunity to any student to choose physics as a major (increases

flunk out probabilities), whereas criterion reference testing provides eqial

opportunity to any student willing to pay the price (ei).14

Cur "icular Choice

We now consider the effects of grades (no;mative reference testing) Aﬁ a
student's curriculum choice. We again assumé a two-course/two-student model
which can be generalized. The discussion thus far coné}udes a student will
tend to major in the areas of his comparative advantége. Thts is illustrated
in Figure 11-11. | '

Assume the students are aware of the expected rankings or expected grades in
fields X (social science) and Xy (nafura] science). Further assume that
both students haye identical preferences defined over X3 and X Assume both
stddents are required to take an eight semester hou; course in each field, Xy
and Xos constituting a full load. A]bgrt's feasible set is bounded By the solid
line in Figure II-11. We assume Albert has moderate aptitudes such that {f he

allocated all his time to field X he would earn an “A" in X and an "F" in

Xo: Similarly, i1f he were to allocate all his time to Xy he would earn an "A"

t

i

4/




in X5 and an “pu inh X1 If he were

to allocate hig time equalty between
teh two, he wéuld eéarn a "("

in each course. The solid line, therefore, repre-
Sents an overal) e average, regardless of Albert's time allocation, !5

« ~ The

v

. FIGURE 11-11
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Y
particular time allocation ratio of X and Xo depends on Albert's preferences

for xltand X Given the preferences illustrated, he chooses point N,
"devoting more time to x, (earning a "B") than to X, (earning a "D")].6

. Now let us consider another student, Isaac, who has unequal relative apti-
tudes, but identical preferences for xi and X The boundary of Isaac's

*. feasible set is illustrated by the dotted line in Figure II-11. Note that

point G is the intersection of the solid and dotted lines. This pointt and
the aséociate& time allocation, represents a "C".average. If Isaéc were to
allocate proportionately more time to Xy (less to xz) fe1ative to the alloca-
tion at poxnt G, he wou]d fall below a "C" average (allocations on the boundary
Jeft of G). On the other hand, 1f Isaac allocates proportionately mOre time to
Xa (less to x]) relative to point G (all points on the boundary to the right
6f G), he would raise his overall average above a "C". Given Isaac's
preferences, which are identical to Albert's, he will choose to

allocate more of his time to Xy @S illustrated by point K. Isaac will not
choose a time allocation identical to Albert's (point N) because he wouiu oe

at a lower level of satisfaction. In addition, pointNis not feasible in the

long run i} Isaac is to survive in school (beyoﬁd his attainable set).

We now drop the assumption that students are required to take an equal
number of courses in fields X and Xp The above;aﬁalysis implies that Isaac,
given a choice of course bundles (degree programs) comprised cf x, and x,, will |

choose proportionately more X, courses than X1 That is, ceteris paribus,

students tend to choose fields for wHich they have a comparative advantage. For
some stddents (those of moderate aptitudes), the grade constraint channels

A Y . .
students into their areas of comparative advantage. The grade constraint
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partitions the field of choice (bundles of courses) we considered in the

§tudent-sovereignty model into feasible (the student can maintain a grade ppint .
average of ugor better) and non-feasible (the student maintains a below-"C"
average) regions.‘]7 . . ‘ \ .

Now consider a student with high aptitudes in both X1 and Xg e This type of
Student is represented by point 0 in Figure 1I- 11. A h1gh aptitude student has ”
a larger feasible set from which to select a degree program, since the grade
constraint is not binding. If grades enter the student's utility funct1on, then
our analysis applies to a range of students from modefaté to high\aptjtude in
all areas. If a student were to maximize his grade poiﬁt'average, it follows
he would choose that curriculum for which his comparative advantage was greatest.

Consider the student's cumulative grade point.averége as a form+of human
capital. The instjtusional’s minimum grade point average.requirement is a
prerequisite for student survivél. However, an average above the minimum
requirement is, in a sense, Eépita]‘stdck upon which the student can draw in
the future for consumption activities (that isy leisure) and still survive.
Alternatively, this stock can be invested in other ways that may not be produc-
tive in a "grade" sense. For example, a student can deYote effort to areas of
comparative disadvantage if he has "stock" to draw on. Thus, the learning
process under a grading system is similar to the optimal path of investment [7 1.
Instead of examing the life cycle of earning we could examine the four-year
cycle of grades and its implications in terms of time allocation. Even if
above-average grades have no payhff in terms of future income, the student may
still find it ratlona\ to maintain a surplus of grades, permittiné him increased

flexibility of future leisure and scholastic activity (investment) choices. The

similarities between student decisions within institutions and decisions external
A N
» - * bﬁ




to institutions, with'rsspect to an optimal path of investment, define a possible
area of research, which is beyond the scope of this book. There are, of
course, many dissimilarities--the internal uniyersity environment differs from
the environment external to a unversity, although there is an obvious

interrelationship.

The Choice to Switch Curricula’

An average of four out of ten students' change broadly defined curricular
groups (natural science, social science, educatior etc.) at least once during
their undergraduate careers [ 3, zﬂ.]a This phenome on is little understosé.
Educationaa psybho\ogists invest substantial resources attempting to gather
information about students' attitudes, preferences, and opinions, presumably

%gzjlgxéﬁding to help studéhts make betterchoices.
. We believe constraints facing students in part explain curricular

" switching. Our curricular choice model assumes that the student is able to
translate his field of choice, defined over course bundles, into a-field of
choice defined over grades. That is, he is able to determine his c}ass rank.
Our ranking equation suggests that this is a difficult task. The student needs o
to know the aptitude levels and effort levels of all students in the c1ass: In‘ \
high school such 1nformat1on may be obtainable, since Curricular choice is
limited and students are more familiar with classmates In college, however,
expansion of choice fie]ds and lack of knowledge about the abilities of students
from vavious backqrounds make the ranking determination considerably more difficult.

‘Consiher our diagram of carricular choice (Figure 11-11). Now assunie that

the individual student's estimated rank, represented by the solid line, differs

_ from his acutal rank, repres;:%ed by the dotted line. His choice of a bundle,
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illustrated by N (concentration of x]) Will lead tc grades below the institution's

minimum requirement. That is, the student, not recognizing his comparative-

disadvantage in X (or advantage in xz) will base his chaice on preference§

‘ 3

and perceived attainable set. Eventually, however, the inforhation he ob%ains

from the gfading system will force him to switch to the curriculum in which he -

. has the comparative advantage. Note that a well-endowec student (someone,at

point 5 of Figure II-11) will not find the grade constraint binding and so has

3 3 . . . 3 . /
nc incentive to switch from his initial choice.

. Wé predict, based on the above analysis, that the probability of a given

student “switching curmiculais negatively related ta the level of his aptitudes.

Freiden and Staaf [30 ] have tested this hypothesis using a limited set of data

at one university. Their results, obtained from the SAT‘verbal (V) and quanti-

tative (Q) scores as an aptitude measure and from a linear logit estimation |

technique (P{& =a+ Vi + Qj), are ~onsistent with our model of switching.

Using the high aptitude student as a reference point, there}is a higher proba-

bility of switching (Pij) if thé student has: (1) low verbal and quantitative

aptitudes, (2) a low quantitative but high verbal aptitude, (3) a Tow verbal but

high quantitative aptitude. These results are also consistent with the hypothe-

sized posifive grade/aptitude relationship and support the premise that the

grading system thanngié students into areas of comparative advantage.]

We have assumed that performance standards are identical among curricula.

’

That is, the grade distributions arg similar across curricular groups. This

+ " assumption would lead us to predict thht the curricular distribution of a
cohort of freshman and senior students would be identical and that the gains and

Yosses of ‘curricular groups would be symmetrical. However, several studies

[ 3, 22, 62] indicatc that the gains and losses are markedly asymmetrical. Such

o




—

46

»

curricular groups as engiheering, biological sciences, and physical sciences
tend to be net losers (more students desert than are drawn in), while education,
business, 'and the social sciences tend to be net gainers.

Data collected at the University of Delaware suggest a reason for the

asymnetrical redistribution of students [ 48]. Eleven curricular iroups

were ranked according to average scores on two external examinations g1ven
dur1ng students' suphomore and senior years: the College Level Exam1nat]on
Program (CLEP) and the Graduate Record Examination (GRE), The subject matter /
areas on both examinations were natural scienee, social science, and humanities.
The results show that physical science students, f&r example, scored above
education students in all three areas. Also, the rank correlation cégfficient

between external test scores (that is, CLEP and GRE) and cumulative four-year

20 .
GPA is .46. In addition, the correlation between external test scores and

the last tWo-year GPA is -.39 ?significantly different from zero at a 99

-

/

percent level of confidence). Finally, grade averages for physical scienfe,“
biological science, engineering, and humanities are lower in the rank order
for the last tyo years, while thé positions of home economics, elementary
educat1on, and physical education are higher. 'All of this evidence points\
toward s1gn1f1cant d1f’%rences in performance cr1ter1a across curr1cu1a
This evidence may also explain why students with low aptitudes in all areas
may have a high probability of switchfng.~ Survival may necessitate that these
students switch to a curriculum with lower performance standards (that is,
distribution of- grades ‘skewed heavily towards "A's" and "B's").

While preferences no doubt play a significant role in explaining curricular

choice, the above analys1s suggests that cons1derab1e explanatory power at the

- margin is achieVed by focusing on the constraint side of curricular choice.

L)
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Changes “in the Learning Technclogy of Required Courses

Considerable controversy and confusion exist in educational journals,
\

+ -

concarning the effectiveness of such input variables as different teaching
methods, textbooks, and class size on student performance in introductory,
courses. In summary, the evidence suggests that these variables have an
ihsignificant effect on student performapce, or the available ev'dence is not

conclusive. Possibly as a result of these inconclusive datz and financia]

-
- e

constraints, departments in many universities are adopting a policy of increased

4

student/teacher ratios (1arge'auditerium 1ectﬁres) for "required introductory”

courses..

14

In this section we are able to apply the basic model which has been developed

21

“in preceding sections. This approach lends insight into the problems of

@easuring the impacts.of a change in the input variable on the learning process.

\Et #s-interesting to note before we continue that most of the changes br innova-
tions have occurred in introductory cours;s which for many stpdénts are
"distributive courses" (required courses for mpét, 1f not all, students).* Our
analysis suggests that for wmany students these course requirements may be -
"inferior goods," thereby leading to unexpected student behavior which results
from a change in tﬂe input variables.

~ To illustrate, assume that the student, Albert, is able to allocate his
effort between fields X] te.q., social science) and %) (e.g;; natural science).
The mudel illustrated in Figdre I1-12 is similar to th;t in Figur; If-l]. "Given

L3

]31'n field

X] and x; in field X Assume that changes in classroom#techniquéS'are effective

‘ -
the student's indifference ﬁyh{\fbe student will .choose to achieve x

. in extending the boundary of the atiainabke set. That is, changes in teaéhing
. N : '
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techniqueé. textbooks, and class size in field X given a student'< aptitude,
really do make a difference. In this case the student's boundar, of the

attainable set will pivot on x? and move to xg-

FIGURE IT-12

Field
(X])

Fleid (xz)

Assume x, represents required "distributive" caqurses and xq "major”

cou.'ses. Techniques that are technologically effective afé defined as
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“
ipcreasing a student's "apparent" aptitude in the technologically affected

"area or course. That is, technology in X5 changes_the student's ability .

rate ~f substitution. Thesé‘iechniques are assumed to be external to the Student
and do not require increased student effort for any given achievement level.

In fact, technology is defined here as permitting a lower level of student

effort for any given achievem?nt level. Albert is now able to achieve xg if he
devotes all his time to Xo- If perforinance standards (correspondence between
achievement and grades ) do not change, the effect of introducing 1earnin§

technology in area x, is to lower the relative price of Xoe “Indeed, the intent

2
of introducing these techniques in‘required courses may be to induce a substitu-
tion effect\tOhards Ko s thereby tempting students to specialize (major) in Xoe

. However, an income effect is also associated with the reiative price change
in Xo. The introduction of new techniques allows the student to allocate more
time to Xy thereby increasing his grade in xi% witlhout af?zzting his achieve-
ment level or grade in.%é prior to innovation. Given the indifference map '
illustrated in Figure 11712, the substitution effect is a]ﬁost.completely offset
by the income effect. That is, Xo courses are "inferior goods.”" The net
increase in achievement resulting from the change in technoiogy of fielo Xo is
xé - xé' which may not be statistically sigm’ficant.22 However, the technologi-
cal change allows the student to allocate more time to his major field, Xy
thereby enabling him to increaﬁe his achievement (x'f - x?) and grades without .
significant s affecting what would have been his achievement level (x2) and
grades in the distributive courses’(xz). ‘“he assumpfion that required courses
may be inferior goods for some students dces not seem to be totally unrealistic.

Thérefore, studies that concentrate on changes in achievement levels in the

technologically affected courses whiie ignoring effects in other courses may not




find statistical differences if the courses are inferior gobds.
. . ’

Studies on pass/fail tend to support tradeoffs in a student's time alloca-
tion pattern over his course load. Note that pass/fail is not assumed to
increase the student's attainable set in terms of achievement. This evidence
only suggests that students do make tradeoffs when given the opportunity to do
so at lower costs. A study at Dartmouth Cotlege by Feldmesser [ 28] revealed
that the most distinctive characteristic of the option was that it was a way of

reducing the burden of distributive requirements.23

Users of the option tended
to receive a full letter grade lower than nonusers in the option course,
'régardless of a student's cumulative GPA. Further evidence suggests that of
two students of similar abilities taking a course in their major field, the one
using the option in another ccurse would average about ha]f a grade higher than

'the one not using the optién. The Tower achgevement effects of the pass/fail
optiﬁn in the course in which the option was being used seemed to spill over
into other courses to increase a student's overall grade point average [ 28].

wh{le high grade point average students more or less made up what was lost-

in the opticn course in a major course, no such ‘compensation occurred among '
low grade point average students. The time released for low €  -tudents seems
to have been expended in other activies [28, p. 133]. This suggests a backward-

bending supply curve for low GPA students.

The analysis suggests that the role of distributive course requireﬁents

merits a study in itself. Statistical studies that focus only on one coursr
in a student's bundle of courses are likely to overlook the spj]lover impacts
of a technological change in teaching techniques. It is not at all clear that
these teaching techniques are efficient in increasing a studgnt's attainable

set but they may simply be attempts to change student preferences.
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The above-mentiored evidence suggests that a change in the relative
prices brought about by the introduction of a pass/fail system affects student

-

preferences and that distributive course requirements are inferior goods.
)
Conclusion . : ’

The models ﬁresented in this chapgér provide a new framework for the
deve]opmeﬁi of future empirical studies in education. Statistical models that
consider only a'sinale course are based on partial analysis and, in essence,
deny the existence of student choice. Robert DuSin and Thomas Taveggia [25 ],
after evaluating the results of ninety-one conventional studies tn educétion,
' have concluded that unless future empirical studies are built on new models
of teaching and learning, they yil] be a waste of time. Needless to say, we
agree wi;n the autnors.

. The models presented in Chapter II are similar to the stimu]us-neﬁponse
framework of psychologists. However, student choice, by ifse]f, is limited
in terms of a learning theory. Stimuli and reinforcement do-not fall from
heaven. The choice 6f stimuli and reinforcement mechan{sm§ that induce
student response (behavior) are subject to an]ayzis. We now turn to an
examination of faculty choice. The models used are similar to those developed

in this chapter.
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CHAPTER III: FACULTY CHOICE

Several views dominate discussions and investigations of faculty behavior:
Conventional education literature assumes that environmental factors determine
the professor's behavior. » These factors include socio-economic status, gqutic
make-up, and the physical features of his immediate surrbundings (capital
equipment, audio-visual machines, etc.). This view, répresented by studies
of per student costs as determinants of achievement, is mechanistic. Specific
stimuli induce predetermined faculty responses. In essence, the professor
does not have a preference independent of the environment or incentive gystem.

A second view, a kind of "knowledge for the sake of knowledge" argument,
is that the professor, out of duty to a professional ethos, attempts to impart
knowledge to students. It is as if the professor is a bifuricated man. He is
self-interested in s private pursuits, but once the “academic cloak" is
donned, his self interests are repressed in-favor of social interests--the

1

Pursuit of knowledge and search for truth.

Finally, many of the discussions about faculty behavior tend to be normative;
they prescribe how faculty members (and students) should behave. For example,
Ramsett, Johnson, and Adams concluded, after an analysis of several variables
which affect student performance, that "College teacﬁers should stress beipg

more effective teachers, with purpdsefu] attempts to influence student attitude!

\

(5L p. 16]. Mandelstamm, Petr, and Segebarth suggested in their examination
of the problems of introductory economics courses that a major obstacle to
student achievement in economics was that "We don't regard ourselves as teachers
and we should not be surprised when our 91assrooms contain no learners" [41, p. 45].

Their solution for "improving" the introductory course is that teachers "must
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provide an atmosphere or environment of honest intellectual excitement, quest
and curiousity and be a good learner, exude the excite&ent of learning, and

be seen to value the quest--not merely the 'right answer'" [41, p. 46]. These
types of pronouncements, which are all too easy to formulate, are made almost
w€thout exception with little or no analytical understanding of the reasons

for teacher behavior; without some firm understanding of these reasons there

is little wonder why the suggestions have virtually no impact on.the performance
of the typical professor in the typical classroom.

The deficieﬁcy of past investigations is not so much what has been considered
as what has haen overlooked. Little or no attention has been paid to the choice
calculus of thé teacher (or student) or to the broader institutional setting
in which learning occurs.' Without some understanding of the choice behavior
of those involved in education, there is little wonder that educators find
it difficult to specify what constitutes a significant improvement in the
learning process. ' . J

Desiring to introduce a f;:ulty choice calculus into discussions of the
learning process, we developghypotheses concerning the determinants of
professors’ work efforts and the efficiency of the learning Qrocess. It is
hoped that the analysis will provide a framework in which the educational
process can be better understood and will suggest fruitful avenues of future
inquiry. Our'approach‘and conclusions differ.from other work in one important .
respect: in rationalizing the rather low R2's found in conventional education
studies (for example [ 68 ]), researchers and others are prone to suggest that
not all environmental factors have been included in the regression equarion.

Qur approach recongizes that the behavioral response of faculty in purt deler-

nine the amount students tearn. By concentrating un faculty preferences, we

69 C
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fully recognize that preferences myst be revealed within the constraints of

time, teacher skills, environmental factors, and student abi]ipy.

‘

Y

The Institutional Setting

The present-day university has several notable features:

1. It is a bureaucracy.
2. Academic freedom is granted to faculty. Academic treedom, as we define

it, gives the faculty member the right to determine what to teach and

to rank students according to his preferences.

3. Because of academic freedom it is difficult to determine faculty
M ) WS
teaching performance and consequently to devise incentive systems.

We shall examine each of these factors in detail. -

The dniversity as a Bureaucracy

Because the typical university is funded by state appropr?tions,
government grants, endowments, charitable contributions, and student_fees, the
university can be appropriately termed a "mixed-bureau.“2 Recognizing the
university is a bureau, we can draw several inferences. First, the univer-
sity sells its product at a zero or be]ow;market price to the consumer/student.
This implies students are subject to such tie-in sales as course requirements,
residence requriements, and other restrictions on student choice. This also
implies, as Buchanan and Develetoglou have argued, that a "sizable proportién
of university students, under any IOﬁ-tdition scheme, may be placing less
value on resources devoted to higher educafion than they would place on other |
uses of these resources" [16, p.. 29].

If the below-market prices charged students creaie a shortage of openings,
we should expect an alternative rationing mechanism--admission standards and

survival standards (grades). _Follow}?g Niskanen [47] and Williamson [78], we
‘ .

s
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{
should expect bureau employees to establish a rationing mechanism that maximizes

utility subject to the constraint of the sp&nso;s (for examp]é, legislators
and donrs); As we shall examine later, the property right of academic freedom
makes the output of the bureau difficult to measure and therefore difficult to
control or monitor. Thus, the faculty has considerable latitude of activity
choices. The professor's right to express his breferences as to the type of
education provided, increases his non-pecuniary income. It is, therefore,

" understandable that professors are generally interested in having support
(for example, from the state 1e§is1ature)‘increased. It is‘also unders tandable
that faculty accepf and support, consciously or unconsciously, arguments

that education is a means of effectively redistributing income and promoting

the public interest. Further, the faculty may reject °”E of hand the suggestion,

promulgated in this chapter, that any public interest achieved through education

is laréely.fortuitousi Armen Alchian made the point suggested here in sharper .

G

language:

Intentionally or not, with foresight or not, we keep the fees

low in order to accommodate less wealty, more needy but deserving
students. Low fees enable us (the faculty) to select students.
according to a non-money criterion. I select the better learners
and smarter people who obviously "deserve" a higher education. How
easy to swallow that self-serving contention!

The same reasoning could be applied elsewhere. Concerts should-be
free and financed by the state, so that musicians can select the
audience, admitting those who have the keenest ear and are best at
making music themselves. Less discerning people can do other things.
After all, there is no sense in wasting music on those less able

- to* appreciate it. . . . .

Couturiers have long advocated that the state finance dressmaking,
with zero prices for clothing, su that they too can select their
clients with the gracious soctal beneficial care that we teachers
employ. But not until the designers get tax-supported gndovment
subsidy, or non-profit dress design and manufacturing institutions,
will they be able to serve society as well as we teachers do [11].

0‘)
~
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Other than to suggest,the university promotes. the "public interest" or
"general welfare," attenpts to expand the “fgpntier of know]édge" or eduéa%e
the "who]e‘%an“, the objectives of the university are not very well spelied out.
Consequently, the university's performance is not amenable to objective éva]uation
by the publfc or the sponsoring agent. Therefore, it would be strange indeed ,

, to assume.initia]]y that the university was organized for any purpose other
. than to maximize the goals of the bureaucrates (faculty and administrators)
subject to certain constraints internal to the university. This is not to -
suggest that legislatures and other interested groups cannot influence the
behévior of the institution, especially through the "purse strings," but oaly
that copsiderable gxp]anatory power may be derived from a model built on’ the

assumption that faculty preferences count, regardless of whether or not they con-

form to what others believe is the public interest.

The Professor and Academic Freedom ;

Professors are granted "academic freedom" in their contract packages.
Although often considered a shield to protect scholars from whimsical and
politically motivated attacks on unpopular ideas of faculty members, we prefer
to view academic freedom as a property right. This right gives the professor.
freedom, within extremely broad boundaries, to teach what he wishes, to weigh
the importance of any bit of knowledge as he wishes, and to distribute or rank
student; according to his préferences. “In other words, it pernits the individual
professor's preferences to count in influencing and evaluating what the student
learns.

In Chapter II we defined that student's field of choice over various fie]d;

- of knowledge. We are now in a position to define knowledge more speci?ical]y.3
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The student's field of choice is defined over individual professors' preferences

of what constitutes knowledge. A differént set of professors represen%s a

different field of choicé. For example, assume three "bits" of knowledge. A,

B, and C. Assume student one, because of his abilities and effort, achieves

all three; student two achieves A and B. Student one would be ranked above tvo.
" However, assume student abilities are such that only two "bits" can be achieved

in the time allotted. Suppose student one achieves A and B\end student two

achives B and C. Their ranking depends on the professor's p(eference ordering

of A, B, and C. 1If his ordering is such that A PB and B P-C, then student

one Will receive the higher ranking. Now consider another professor whose

preferences &; not include A because it either has little importance or it is

incorrect. He prefers the ordering B, C, D. In this case, student one would

receive the Tower ranking and student two the higher ranking. .

It is possible to define a number of combinations and permutations of
preference o}derings. The point W wish to make is that the %ndividual professor's
preferences count in determining what constitutes knowledge.

As pointed out in Chapter I1I, the ranking an individual student is assigned
_influences his choice of curricula and survival probabilties. We do not wish
to imply any normative implications of academic freedom, but rather to examine
the positive implications of its existence. We are, therefore, bypassing the
educational psychoiogist's .problem Qf educaticnal measurement. Economics is

what economists teach. Sociology is vhat sociologists teach. Professors teach

according to their preterences under academic freedom.4

1
The consequence of academic freedom 1s that a student's grade reflects

the degree to which the student's achicvement coincides with the professor's

achievement preference. It does not necessarily reflect the student's

b4
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échievehent in any absolute sépse. It does not necessarily reflect "truth."
Therefore, it is rational that a student expend resources attempting to decipher
faculty preferences. Expending fg§ources in this endeavor may be more rewarding
in terms of the gr§de than expending the resources to study the textbook. X
Although many facu]t; may “elieve, and correctly, that attending class is
important to students because trey can learn the course material more efficiently,
a more important reason, from the student's viewpoint, may be that attending
class provides the best opportunity to decipher faculty praferences. If
testing and grading is removed from the professor and i;>formed externally
(by outside examiners_or standardized tests) one would anticipate that class atten-
dance would decrease.

Now consider the diminution of'academig freedom. The faculty may be required,
for example, to use standardized exams. "Although one may think that testing
and grading on some "objective™ basis would improve student achievement, the
change would not be an unmixed blessing. Student performance, in terms of the
testing 1nstrﬁments, may rise. ‘However, one unmeasured benefit of university
education may be that students are forced to cope with a varigty of faculty
prefefence functions as revea]ed in different teaching methods and veighting
of different bits of knowledge. Like rats learning a maze, the learning which
results from the "struggle" may be more important than the specific inform:tion
acquired in the courses. Indeed, the "sheepskin effect" of university education®
may be explained, in part, by this struggle to survive the "preference jung]é“
of higher education. l

More importantly, if standardized tests are adopted by the universitx, thé

bits of knowledge examined on the test instrument, the types of questions employed,

and the relative weights assigned to the different components of the test must

bJ
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SN
be détermined by someone or some group--we cannot expect this information to

fall as "manna from heaven." Standardized tests are u53a11y compiled by 9‘
group. Herein lie a number of collective choice prublems. Faculty within a
department or discipline do not agree on téaching methodologies, concept def-
in%tion, and (pertaps most fundamgnta]) relative importance of various concepts
and material. The diversity of preferences is reflected in almost any dgpart-
ment meeting or seminar. Two<faculty members may agree on a .oncept's meanipg,,
but vehemently dYsagree on the importance of that concept; one may argue (vote)
for its inclusion on an exam, the other against. .

Conside; a unanimity rule teo decide the type, nqmber,'and weight of
questions cn a stapdardized exam. ‘A *ule of unanimity is likely to produce an
exam of trivia questions or no exam at all, especially in the absence of log-
rolling. Al coﬁiroversia] questﬂonsg concepts, and kr-uwledge on new frontiers
would bé @liminated. The exam would consists of a éore of knowlédge, or tautol-
ogies, that commanded group consensus. This core is 1ikeiy tc be sma]l.in terms
of either the discipline's ac#vities and knowledge or the substance of present
courses, allowing indi:iduaﬂ préferences to count.

If a standardized test is based on majority rule, the test would reflect
the preference of the discipline's median membér, ignoring faculty preferences
on both ends of the distribution. Competition with the existing core of know-
ledge is likely to be stifled considerably. ©Other collective decision rules
would be necessary to modify tue exam in the future. We argue that compéting
h&potheses, concepts, facts are likely to increase the 1earning skills of students;
resolution of cempelitive hypothctes cennot te achieved by majority rule but cnly

threugh deductive reasoning (logic) indcutive reasoning, and empirical testing.

The point we wish to stress is thuat a standardized exam is not necessarily
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more objective that the individual faculty member's exam. The former merely

reflects the preferences of a collectjve (that is, the median professor) rather

than of an individual. There is a strong analogy here with the social welfare ‘
function in economics; If one assumes a social welfare function, tﬁén the .
individual's preferences are as;umed away. Similarly, if one assumes that
standardized.ggams are objehtive {represent "truth"), then the individual's

role in a co]]gctive choice process of determing an exam's composition’i§
*assumed away. Collective decisiqns on consumer prqducts could also determine

a "standard" product,‘eliminating variations.in quality or characteristics of

products. This procedure would likely hamper competitTQp and technological T
improvements of consumer products. New products could not bé_marketed“wifhout' ‘

some "standard's" group, the sole determiner of what is good for others. -

) A;ademic freedom, as we have defined it, is the right of faculty members

to détennine what subject matter is presented and hodxstudents are ranked. How -
does one evaluate teachers and devise an incentive system promoting‘good teach1ng! .
if the individual facu]fy member defines the performance criteria? The "pub]iéh
or perish" incentive reflects the fact that we have no external criteria tb
determine good teaching. No one would advocate explicitly that faculty Bé paid
on }he number of hA's" and "B's" they give out.5 Consider standardized exams

as an alternative. It is operationally feasible to develop standardized exéms

in a discipline from the first introduy&ory course through the final Ph.D. exam.
One could cvaluate professors and deternine salaries u§ing studeht Ecores on
these exams. Salary benefits could Lrovide faculty an incentive to maximize these
scores. On the other hand, when individual faculty members dévise their 6wn
exams achbrding-to their preferences, there is, 1ittle monetary incentive,_ beyond

a threshold, to allocate considerable time to good teaching.6

b/




A paradox exists in the sense that ah incentive system inducing good teach-
' . ?
ing requires some external criteria other than.the faculty member's prefererice.

L

* One external ﬁriterion. as we héve seen, is the standardizeﬂ exém. On the other .

hand, standardized exams present a number of collective choice problems which,
in the long run, are likely to‘impedé'the transpission and growth of knuwledge.
This paradox arises iﬁ part because the student does not normally pay the

full resource cost vr his education and because faculty salaries are not paid

in full by students. Vouchers or full resource cost tuition would provide

faculty members Tncentives to be good teachers, at—¥east as perceived by students.

As Adam Smith wrote-a century 2g0: .
In some universities the salary makes but.a part, and frequently a
small part of the emoluments of the teacher, of which 'the greater part
arises from the honoraries or fees of his pzpffs. The necessity of
application, though always more or less diminished, {s not in-this
case entirely taken away. Reputation in his profession is still of
some importance to him, and he still has some dependency upon the
affection, gratitude, and favourable report of those who have \
attended upon his instructions;. and these favourable sentiments
he is likely to gain in no way so well as by deserying them, that is,

- by the abilities and diligence with which he ‘discharges every part

" of his duty.

In other uriversities the teacher is prohibited: from receiving any
honorary or fee ffbm his pupils, and his salary constitutes the whole
of the revenue which he derives from his office. His interest is,

in this case, set as directly.in opposition to his duty as it is
possible .to set it. It is the interest of every man to live as

much at his ease as he can; and if his emoluments are to be precisely
the same, whether he does, or does not, perform some very laborious
duty, it is certainly in his interest, at least as interest is

vulgarly understood, either to neglect it altogether. or, if he is
svhject to some authority which will not suffer him to do this, to
do iis, to perform it in as careless’and slovenly & manner as that
authority will permit. If he is naturally active and a lover of labour,
it is his ipterest to employ that activity in any way, from which he can
derive some advantage, rather than in the performance of his duty,

from which he can derive none [58, pp. 717-718].

-

We now turn to the modf] of faculty choice. We assume faculty members,

receive a lump sum sglary independent of teaching effort or'pe}formgnce.7 t

-

In this chapter we focus only on teaching activities and leisure. Chapter v

-
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considers faculty choice among teaching, research, and leisure. Unlike Adam
Smith, we assume that professors receive satisfaction from raising student
achiévemont levels, although salaries are not dépendent upon these levels.
Therefore, we are most charitable in defining the: professor's utility function.8
towever, some external observers may fgel that the diligence and effort of

some professors is not nearly what it should be
The Model

We shall utilize the same mocoi. devéloped in Chapter 11 for Faculty
Chaice. The professor's utility function is defined as:
. ; U = (xi ; Ei) (1)
where the margir.l utility of

u. >0 U

0
X

e <
We assume that X3 is the knowledge level attained‘in the ith professor's
classroom by an individual student, if a tutorial, and the median student,

if a classroom. Note that this knowledge 1s what the professor conside}s impor-
tant‘gza\is represented by answers to a professor's exams. In addition, we
use‘thé/;ower case "x" to signify it is knowledge in a specific field (class).
Professor i considers effort expended in teaching (Ei) to be a normal bad,
leisure a normal good.

———The general form of the ith professor's production function is:

X; = a + BiEi (2)

The constant, a,, is assumed to be the student's initial knowledge
ondowment (prior achicvement in X, ) in class i. The constant, Bi’ in" the

student choice model, was assurcd to be the student's aptitude. We did not

consider faculty influences on student acnievement. In this model we assume

63




63

that Bi is coﬁprised of the following four factors:

TN

1. student aptitudes, in the same manner as Chapter II
2. the te?hnology used in the classroom
3. the professor's ability to teach
4. the amount of effort the faculty member is able to induce from his‘
students.
Factors 2, 3, and 4 are under the control of or attributed to the faculty member.

A"

Studert aptitude¢ and prior achievement 1ev515, a5 are, of Fourse, exogeﬁous.
wé sﬁal] examine each of these factors independently, assuming all other
factors constant. Our analysis focuses on faculty choice rather than student .
choice. As in the student choice model we assume identical prefereaces of
f3cu1ty.

The profesior faces an overall time constraint, T, which is exahusted by

teaching activities (F ) and leisure (Li)'

We define leisure as all activities other than teaching. "Teaching" is defined
as preparing and delivering lectures, grading, advising students, etc. Ve

can now define Lhe professor's constrained utility maximization problem as:

Uy = U(xy Exh+-abE; - Bixi) _ (4)
The first order condition for utility maxmization is:
Y
—U—E' = B (5)
X

Condition 5 simply states the professor's willingness to substitute effort
(1eisure) fo?\echievement is equal to his ability to substitute effort for
achievement. Note that his ability depends on factors other than his teaching

ability (that 1s, student's ability). We now examine several cases.

‘\
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Case I: Differential Student Initial Endowments &\

We assume a two-student/two-professor model. As pointed out in the dis-
cussion of the lecture as a public good, we recognize the difficulties of a
distribution of student abilities and preferences within a classroom. For
ekpository reasons we assume that tﬁé professor teaches to the median student.
This permits us to consider a student in the classroom as representative of
the class. Consider two students (classes) with identical preferehces and

apt%tudes hut with different prior achievement levels. This case is illustrated

fn Figure III-1. We couid assume either two different profeésors with identical-

preferences and abilities or one professor teaching two students {classes). In

the first case, the professor with higher initial-achievement student, 2 expends

less effort (E%) and attains a higher level of post achievement (]xi) than the
professor assigned lower prior-achievement student B}. The professor assigned
the lower prior-achievement student expends more effort, resulting in a larger .
gain’score (]x} - x}) but a lower post-achievement score (]x}). Alternatively,
we can examine the behavior of a single professor with different class assign-
ments. Assigned the lower pri?r-achieJZment class he expends E} effoft; post
achievement is ]x}. Assigned the higher prior-achievement class, he expends
less effort (E%) resulting in a lower gain score but a higher post-achievement
score (]xf). By varying the prior-achievement levels, all other things being
equal, we can trace an effort-achievement curve illustrated by the dotted line.
Borrowing from wage theory, we assume a wealth effect--the higher the ctudent's
initial-achievement level, the more leisure (1ess effort) the professor chooses.
In addition, a professor, given choice of class assignments, chooses the class
with the higher prior-achievement level, since a higher level of satisfaction

resul ts.
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FIGURE III-]

Students'
Achievement

1*1‘

o

Faculty Effort °

»

This model is suggestive of the popular beliefs that the only difference
between Harvard and Clinch Valley Community College is the higher admission
standards at Harvard and that the two schools do not di%fer significantly in
terms of value-added or net gain scores. Astin and Panos [3 ] present some ‘

evidence to support this view. We are suggesting the net gain scores may éven

v v

- "/-




66

be less at schools with high admission standards because of the wealth effect.
Further empirical investigation of faculty behavior (effort) is necessary to

substantiate this hypothesis.

Case II: Differential Student Aptitudes

Consider two median students (classes) with identical preferences and
initial-achievement levels but different aptitudes for a particular course.
We now examine the behavior of the professor assigned a class with high aptitudes
relative to a class with low aptitudes, illustrated in Figure I11-2. The
professor, given a choice, will always choose the higher aptitude class (B?)
where he can attain a higher level of satisfaction (that is, his attainable
set is increased). Furthermore, Figure III1-2 illustrates-that the higher
aptitude class will have a higher post-achievement score as well as a larger
gain score, regardless of whether the professor's effort (supply) curve is
positive or backward-bending. However, the magnitude of the gain scores is a
function of the professor's behavioral response to higher student'aptitudes. o

Consider first the traditional positive-sloping effort (supply) curve,
represented by the solid line indifference curves. In this case, the professor

2

assigned a high aptitJ&é (B%) class exerts additional effort (ZEi versus E})

because the substitution effect outwwighéhthe income effect. That is, the
professor assigned thé high aptitude class finds that the‘price of leisure (in
terms of class achievement) has increased or, alternatively, the price of
class achievemént (in terms of leisure) has decreased. At the same time there
is an income effect (increased attainable set) which works towards decreasing
effort (increasing leisure). However, the substitution effect towards more
effort (achievemenf) outweighs the income effect. In this case higher student

aptitudes and additional professorial effort increase class achievement.
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. Now consider the case of the backward-bending effort (supply) curve,

illustrated by the dotted line indifference curve. The high aptitude class

achicvement is still higher (1x§) than the tow aptitude class (1x}), but lower

than it was when the professor's effort curve was positively sloping (zxf).

This happens when the income effect outweighs the substitution effect, resulting

(L
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in less effort expended (more leisure consumed) by the professor. The backward-
bending effort (supply) curve has primarily been considered an unusual case.
Jaies M. Buchanan [15) has demonstrated that the income effect is not necessary
to illustrate a backward—b%nding supply curve. His point is that in any act

of exchange the individual participates as both a demander and a supplier. He
could trace out a professor's achievement demand curve in terms of the a]terna:
tive good (in this case, leisure). If we now develop conceptually an income-

compensated demand schedule which'exhibjts price inelasticity over a portion of

the schedule, we observe a backward-bending supply curve (the reciprocal of

- demand). The professor who expends fewer hours (1ess effort) when stqggnt

aptitudes are higher exhibits a demand for student achievement that is price
inelastic. It is beyond the scope of this book to fully discuss the backvard-
bending supply curve.- We briefly refer to Buchanan's article to highlight the
fact that the backward-bending supply curve need not be a bizarre or unusual
case. MWhether the typical professor's effort curve is positively sloped or |
backward-bending is u]tiﬁately an empiri :al question.

Cases 1 and II deal with differences in students. Differential ;khievement
can be attrituted mainly to student abilities with incidental effects due to

faculty behavior or skills. 10

If professors have pos1t1ve1y sloped effort
curves, the d1fferent1als in class achievement w111 be increased relative to a
perfectly inelastic or backward-bending effort curve. We now comsider a case

in which student achievement is a function of professor's ability.

~

Case III: Differential Faculty Ability

Assume two c]asses* identical abilities (prior achievement and aptitudes)
and preferences (effort levels). Previously we examined the behavior of ¥ single

[

professor confronted with different class assignments, although we could have

"
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assumed two professors with identical preferences and abilities. We now examine
behavior of two professors with identical preferences but different teaching
abilities. The identical preference assumption allows us to look at the same
field of choice Qefined by each individual professor and the same personal rate
‘of substitution of effort and achievement. The only difference between the two
classes is the professor's ability to transform effort into student achievement.
This is illustrated in Figure III-3, which is similar in construction to Figure
I11-2 (faculty ability differentials are substituted for student ability
differentials). ‘
Like the illustration of student differential aptitudes, the professor

with the higher teaching ability (Bg) will have higher class post-achieveﬁént
scores that the lower ability professor, whether effort curves arenpositively
s]gped or backward-bending. If .sitively sloped, the professor will be a
"good" teacher, because his 5'.11ty to teach is greater and he devotes more
effort to tcaching (Zéﬁ). If backward-bending, the high-ability teacher may
not be as "good" a teacher (]x$ instead of 2x?) as he could be if he devoted

at least as much ef%ort as the low-ability professor. Alternatively, the
low-ability teacher is not as "bad" as he could be; he partially compensates

for his lower ability with additional effort. A positive sloping effort curve
increases the divergent class post-achievenent scores while the backwérd-
bénding effort curve decreases the differentials in post achievement. In either

case, however, the higher ahility professor will have higher pest-achievement

scores, other things being equal.

(ase IV: Differences in Classroom Technology
We discussed the effects of a technological change in the classroom on

student Ehoice. In Chapter 11 we defined an efficient change in technology
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FIGURE I11-3
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as one which increases the ability of the student to transform effort into
achievement. We also discussed the effects of an "inferior goods" course--
_there is little statistical ‘impact of technology on suct a course as measured
by student test scores, bui technology does allow increased effort expendi tures
in other courses or activities (leisure). In Chapte  !I we did not inquire into

the effects of a change in classroom technology on faculty choice. Note that

o (i
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an improvement in student efficiency due to ciassroom technology may require a
compensating increase in faculty effort. In this case we would argue that the
technolecical innovation is not efficient and is simply a movement along the
professor's effort curve. V!

We define an improvement in efficiency resulting from a change in class-
room technology as an improvement which increases the professor‘s ability to
transform his effort into student achievement. We also assume that the change
in technology does not require additional effort on the part of students for ‘
any given level of achievement prior to the innovation. Thﬁs, we are talking
about technoloéical changgs that are Pareto efficient from both the student's
and professor's standpoints. The students and/or professor can be made "better
of f' without the other being made "worse off."

Figure 111-3 illustrates an efficient change in classroom technology, which

has the same effect as increasing the proféssor's teaching ability. Figure

IIT-3 can represent the behavior of a single professor, illustrating his

\
s

choice prior to the innovation (B}) and after he innovation (Bf). The
backward-bending effort curve is relevant here. While the innovation will
increase student achievement under either effort supply curve, the'potenfia1
gains éo students are diminished if the professor decides to take some of the
gains for himself as increased leisure. This does pot mean the students are
worse of{, because of the innovation, but only that their gains could have
been greater if the professor's effort had remained constant or had increased.
Moreover, studies wﬁich indicate 1itf1e significant difference in student
achievencnt, regardless of teaching techniques, support the backward-bending
ef%évt curve as well as the inferior good argument. If teaching performance is

not rewarded in monctarv terms, technological innovations may reward professors

13
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in terms of increased leisure.

Surmary -
We have examined four cases that can explain differences in student post-
achievement scores or gain scores. In the first two cases differeﬁt student
abilities rather £Zan different teaching productivities explain the achievement
score differeqce;. The third case, and indirectly the fourth case, focus
on differential faculty productivity as determining different%a]tstudent
achievement scores. To be fair, if faculty members were paid on the basis of
_student achievement scores, they should be paid only on their‘effort 1evéls

and not the students'. However, how does one separate these effects? We have

used the "héavy pound" of ceteris paribus to do so theoretiéa]]y. Operation-

ally, it is a difficult task. There is a lack of consepsus, even among educational
_ psychologists, as to the possibility of devising a test thaf measures raw

aptitude independent of prior achievement or vice versa. How does one monitor

the effort levels of proféssors and students? !

At the beginning of this section we mentionéd that acédemic fréedom permits
ﬁhe professor to teach and rank students according to his‘preferences; therefore
it is difficult to devise an incentive system to induce gpod teaching. Even
if this were not in obstacle, it is clear from the preceding discussion that
measuring gqod teaching is a difficult task, given the state of the art. The
learning process is a complex phenomenon, evén given our restrictive definitions
of student and professor production and utility functiens. Devising incentive
structures to increase student achievement beyond what is done at the present

requires considerably more theoretical and empirical research.

A critical assumption in this section has been that the professor prefers

"{9
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more studént achieveﬁent than less. Grade distributions support this preference
ordering. High¥achievenent students are rewarded with ﬁA's"land “B's," while-
low-achievement students are given "D's" and "F's." Moreover, the professor's
utility function is generally defined over post-acbievement scores, since

professors seldom give pre-tests to measure gain.
Functional Roles of Professors

We have focused on the teaching function of professors in the previous
section. That is, we assumed the professor, with the student, was a productive
input to increase student achievement levels. We now examine some. other

functional roles of the professor.

Screening Process

Assume that professors do not really teach in the sense of increasing the
ability of a student to obtain knowledge, but réiitr present and define material
that the student is cxpected to know. Achievement is strictly a function of
the student's effort and abilities; independent of faculty effort. This assump-
tion is perhaps closer to European higher education philosophy than American.

In the.French universities, for example, a student\is presented a program, but
class attendance is not réquireq. The professor's role is primarily to certify,
through examinations, that the student has learned x amount. The professor is

like an egg sorter (no pun iniended) in a disciﬁ]ine. As discussed in Chapter

II, the studgnt has a wide range of different sorters idiscip]ines). We have
assumed tiroughout this hook that there are important differences among individuals

The identification of these cifferences or qualities (that is, student abilities)

J 3 -
we shall t%:m “labeling." The faculty, through grade distributions, label

50
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individual students according to student abilities.

This anlaysis will borrow heavily from Stiglitz's recent work on screening

[65]). His model makes the followina assumptions:

-
all screening occurs in the education process;

all individuals have inelastic labor supply curves;

occupat}ons are such that individuals are combined in a production
process that produces a joint product; A

thé costs of obtaining information on any single individual's margina1‘
product in the joint production process is b?ohibitive.

Stiglitzs assumes that individuals within a population can be described by a -

single characteristic, denoted by ¢ which is.proportional to the individual's

productivity: p = m e. The fraction of the population that is of type ¢ is

I- given by h{s). He considers 'a case where there are only two groups: -
R and ez,vwhere 8> 6y (6)

' [
The costs of the screening process are denoted by C*; he assumes perfect
screening:° He assumes C* is such that: ‘

0 - 8y > C* >0, -0 (7) .
where

4

9 - 01 h(e]) *+ 8 - he]) # average value of 0 (8)

Two equilibria are considered.' Fi}st, the no-screening equilibrium. Since no
differentiation is made among individuals, all individuals receive the same
income 0. He notes that it does not pay the rore able individuals to be
screched, since with scréening they would obtain innomes of 01 and net incomes,
after paying screening costs, of 0, - C*’whicﬁ,by equation (7). is ?Zss than they

would™receive in the absence of screening. Thus, it is an equilibrium.
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‘. The second case is the full-screening equilibirum Individuals of type 0]
receive a gross income of 8 and a net income of oy - C* and 1nd1v1dua]s of
type &, receive 8,. Individuals of type 8, are assumed to know they are less

able and thus do not pay.for any screening. However, incividuals-of type 6, do

1
pay for screening since by (7): - o n_ "
. -
——> 0 ' (9)
‘Individuals who are not screened are automatically typed together aﬁd .
receive an income of 8,. Since individué]s are assumed to khowftheir abilities,
individuals of type 6] will always pay for screening; ‘they receive a positive
net return and wouid therwise by typed as 8,.. Once 8, abilithes are typed,
then 8, is automatically determined.‘ ! \
Note that Stiglitz's model suggests that sereening may be.socially
_unproductive as defined in (7), even thoqgh there are individual returns,’
because the net effect is simpl& a redistribution of income. Thqt is, there
1s ah externality to 8] individuals of'having.G2 individuals around; similarly,
there is an externality to % individuals of having 6] individuals around.
We shall consider a more restrictive case of Stiglitz's model. We assume
that there are two characteristics which describe the population, 6] and o? <
(for exémple, verbal and mathematical ability), and two occupations where
productivity in each océupation is defined as:

(10)

py=m®o
Py =mo (1)

HF shall also considir two types of individuals:

?

0] where o' > a (individual who has a comparative advantage in 0]) (12)

n
62 where ol < o? (individual who has a comparative advantage in 6°) (13) - -
- 3
o \ - . P




Consider a case where screening is not per‘f‘ect.]2 The mean productivity 1is
defined in . tions (1) and (2) as:
1 _ a -
00 =0, h ( ~]) + 92[1 h(ez)] (14)
2 _
6% = 9, [1-h(8])] + 92 h(ez) (15)

such that (h) represents the quality of screening. Perfect positive screening
(individuals are CH“&nelpdinto thei:- areas of highest comparative advantage)
exists when h = 1, imperfect screening whe~ N < h < 1, and negative screening
when h = 0. HNegativc screening is defined as a situation in which individuals
are perfectly mismatched, channeled int. areas of comparative disadvantage.
The term (h) is positively related to productivity in each occupation
and is an cxpression of channeling individuals into an area of comparative
advantage. The total national product and wages would be at its highest
when h = 1 and at its lowest when h = 0. It is, of course, unlikely:that h
wouid ever reach zero since firms could {ncrease their productivity simply by
selecting individuals at random from the population and payihg a ™ean salarly or
by inverting the labels given to individuals. A no-screening situation would

rezult iy a value of h between 0 and 1 and each individual receives 5. or @

" 2
similar to condition {8). e can see .hat, in this case, screening is highly
productive because of the compa “stive advantage axiom and results in social
benefits where everyone can potentially gain. Occupational productivity, &, can

be put into the context of student prior-achievement levels, aptitudes, and effort.

That is:

We have assumed that students do not necessarily have full knowledyge of

their relative abilities. This is reflected in the fact that an average four

SR )
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out uf ten students switch broadly defined currizular gr¢ ps between their
freshman and senior years. If the grading system does channel students into
areas of comparative advantage, as suggested "1 Chapter II, then the role of
faculty members as screeners is useful in terms of both student and national #
income. Moreover, if this functional role is weakened or abolished, the rate
of return to higher education is likely to decrease. (We sha]! discuss lowering
screening quality through grade inflation in the next chapter.) Firms will
turn to alternative rationing mechanisms and broaden the population of individuals
eligible for employment beyond those holding degrees. Thus; if firms must rely
on their own screen’ ig instruments, it would be rational for them to consider
the population with high srhool diplomas rather than restricting applicants to
those who have completed college without'screening.

Some faculty seem to be disturbed about current grading policy. This may
in part reflect a belief that the educational screening process results in a
redistribution of income without social benefits. (Some argue that it is
human capital punishment.) On the other hand, if there are significant gains
from channeling student- into areas of comparative advantage, a redistribution
of incore could be achieved more directly through taxation and subsidy schemes
without making anyone worse off and at least some better off. Others argue that
the pass/fail system should be designed to induce students into ~reas of compar-
ative disadvantage. If pass/fail is used to a large degree, higher education
may result in negative returns. Others have argued that a stulent's grade point
average is nat related to success determined by almost any measure, including
fncome. These arguments are never fully documented. However, the relation of
grades to success has been interpreted in a restrictive ser ». First, approximately

onc half the entering freshman never complete a degree program in the noimal

&4
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period. There are a number“lﬁ reasons for withdrawal, but involuntary withdrawal
(flunking out) constitutes a major cause of this high attrition rate. A study

by Boling [8] examined a cohort of students in one institution and found that
two of three students vho withdrew had earned a grade point averac> below the
stitution~1 minimum GPA (for example, C average).]3 Therefore, the grading
mechanism at an aggregate level appears to result in a considerable amount of
screening.

As -ioted previously, approximately 40 percent of freshman students switch
broadiy defined curricular groups. Each curricular group has jté own survival
probabilities. Curricular groups such as engineer%ng and natural science are
net losers in terms of the initial cohort of freshmen. Net losses occu' more
from students switchirg out of the curriculum than switching into it. On the
other hand, such curricular groups as education and the social sciences are
net gainers. A ranking of curricule by the degree of net loss to net gains
correlates fairly well with the ranking of relative wage rates by curricula.

Firms may therefore not be interested so much in the overall GPA of the
successful degree holder as in the fact that he managed tc survive the screening
process in a particular field. Many firms are not indifferent to a s dent's
overall grade point average. The process of switching curricula is simiiar to
Stiglitz's notion of a self-selection screening mechanism. If students find
that they cannot survive within a particular discipline without high costs they
simply self-select an easier discipline or a discipline where they have a com-

parative advantage. If a student does not have an option to select another

discipline and survive, ther the systerm might be termed a conventional or
non-self-selecting screaning mechanism.

The suggestion that grades are meaningless predictors of success has to be




reconciled with the more general process of screening and self-selection. To
A

look at the narrow range of grade distribution< of~successfu1‘degree holders
overiooks the whole screening process. Degree holders generally receive higher
salaries than dropouts, or those who did not enter (were screened out of) higher
education.]4 This is certainly one criterion of success.]5

In summary, we have focused on the activity of faculty distributing grades,
which can be internreted as a screening mechanism. Faculty effort in grading
can be considered préductive in a Pareto sense if redistribtuion is achieved
throdgh a system of taxes and subsidies, providing that the~grading system
channels students into their areas of comparative advantage. It is still an open:
issue whether a cheaper "egg sorter" is availatle or can be developed. One
might argue that screening is not a proper role for educational institutions
or for faculty members who should be engaged in the search for knowledge. ‘e
offer Stiglitz's justification of this function of the educational institution

[65 p. 19]:

(a) The efficient allocation of scarce educational resources requires
the identification of different individuals' abilities,
e.g., some indiviuals would gain little from a Ph.D. program in
economics, but would clearly benefit greatly from a course in
automobile mechanics, and conversely for other individuals.
(b) Most educators would argue that even within a given educational level
‘ there are returns from recognizing that some individuals learn
certain skills faster than others.

(c) Part of the social margina] product of educational institutions is
finding each individual’'s comparative advantage (as educators are wont

, to say, "helping the individual find out about himself") and information

about absolute advantages is zlmost an inevitable by-product of obtain- _

— - - ing information about comparative advantages.” ~ =

(d) In the interchange between teacher and ctudent which is common
to many (but not all) educational processes, the teacher obtains
a great deal of information abhouil his students. The fact that there —~\\\\
a large number of teachers making these "observations," makes the
information more valuable that the judgment of a singie individual
(e.q., employer).
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Grades as Rewards and Punishments

Our previous discussion of faculty choice assumed that the achievement-
effort (leisure) equilibirum of the professor was identical with the achieve-
ment-effort (leisure) equilibirum of the median student discussed in Chapter II.
We treated students as passive individuals who responded automatically to the
professor's behavior. In this section we eramine the grading.;ystem as an
exchange mechanism where additional student effort can be exchanged for higher
grades. We assume the professor has a certification function and a teaching
function. A by-product of the certification function (grades) may induce
more student achievement (effort) relative to the student sovereignty model,
which assumed that grading did no# exist.

The utility functions for both the professor and student, as previously

defined, are assumed to be identical. The subscript (P) stands for the

professor:

= U(x;, Ep) (1)
and the subscript (S) stands for student: *

= U(X, Eg) (2)

The student s utility funct1on was defined over a bundle of n courses such

2 that X = 5 X; and (x], Xo» X3seens xn)'represent alternative courses or fields

»

of know]edge. Having determined the student's equilibrium total effort (E) w
can determ1ne the equilibrium effort. expended in each of the ith coursas such

-~~~~v««that.£s 2¥g - Note that we define the professor's ut1l1ty function over only

one of these fields, Xis and his effort in this f1eld 15 his total effort IFP)

Consider the ith course or field. Previously, we have assumed student achieve-

ment X; to be a function of student effort:
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Xj = a; +b.e, where e, <E (3)

We have also assumed that faculty effort(Ep) contributes to student achievement

such that:

b

X; = a; + b!ei + B.Ep (4)

where bi and e, are the student's aptitude and effort in the ith course and
Bi and EP are the ability and effort level: of the ith professor.

‘ If the professor takes the student's prior-achievement level (ai) and
specific aptitide (bi) as given, then student achievement in his course
becomes ¢ function of the student's eftort and the professor's effort. Sub-

]

stituting in the professor's utility function we can rewrite (1) as:

L ]

- Up = Ule, Ep) (5)

I3

The utility the professor receives is therefore a function of both his
effort and the student's effort. [his formulation seems intuitively plausible.
It explains phrases 11ke "earned" grades ard why higp absence rates of students
disturb some professors. To the professor, the student's effort (ei) is a
normal good resulting in higher achievement levels, and EP' his own effort level,
is a normal bad which also may increase achievement levels. The professor has
the potential te trade his ef’ort for studeut's effort for any yiven desired
achievoment level. Devising, administering, and 2valuating exams constitutcs
one dimension of faculty effort. The grade distribution may induce mofe student

achievement, c>teris paribus, than effort devoted to making it easier for N

students to learn (that is, the transformation of faculty time into student apparent
aptitude increases bi)' If students do consider maximization of grade point
averages and survival in school or in a curriculum Wnportant, a professor who is

an easy grad.r is likely to induce less student effort (achievment) relative to

53 -
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achievement levels,
three that generate 3 highly competi-

class standing. Similarly,

levels that would be forthcoming
in the absence of grades. This woyld be Particularly trye for the median

student for whom our models are constructed,

Consider a .hypothetijcal example, Suppose our median student chooéés to

devote fifty hours (ES) a week to scholastic activities

3 1f he expends an

s classmates and the professor's
grade distribution,

We assume the exchan
for converting effort into grades in cou
e grades (GI

ge rate (aptitude) of this median student

.16 and in course j is .y4.

G, = bye; in course i)

(6)
Uy )
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. =b.e, i ' 7
GJ bJeJ in course (j) (7)

e + ej = ES = 50 hours. (8)

If our median student a]lécateé‘his time equally between courses i and j
(§9~D%E£§), he wili receive ad, 0 ("A") in cou.se i and a 1.0 ("D") in course
j for an overall average of 2.5 ("C+").

. 4.0 = (.16) (25) in course (i)
1.0 = (.04) (25) in course (j)

Now suppose the student .recognizes thiat he has a lower aptitude in course J
than in course i and consequently allocates a proportionately larger amount of
time to colrse j; for every one hour in i he spendé\three hours in j, allocating
12.5 hours to i and 37.5 hours to j. ~
(.16) (12.5) in coyrse (i)

2.0

1.5 = (.04) (37.5) in course (j)

This time allocation results in a g;ade of 2.0 ("C") in course i and 1.5 ("D+")
in course j, for an overall average of 1.75. Thus, his attempt to pull the grade
of "D" in course j to a"C'has failed (1.5 < 2) even though his effort level in
course j increased substantially. Moreover, the reallocation lowered his grade
in cohrse i from an "A" to a "C" and lowered his overall grade point average

below a "C" (1.75). The student's only solution to this dilemma, receiving more

than a “D" in course j without lowering.his overall grade point average,is to

Tincrease his scholastic effort at the expense of leisure activities, not of time
allocated to course 1. In evaluating professors i o1d j, the student is likely
to give a substantially lTower rating to j than i. Moreover, he is likely to
feel his ratings are justified, since hc has sacrifice either leisure or time

devoted to other courses with only marginal success.

9o




Rodin and Rodin [53] and Attiyeh and Lumsden [ 4 ] have found that student

achieverent (as measured by standardized .exams) and student evaluations of
- faculty are inversely related. Nichols and Soper [45] and CapdzzaA[]Q] have found
that the grades a student recei.es and his evaluation of the professors giving

the grades are inversely related. If possible, the student in the above example
would opt to take course j pass/fail, which in effect gives the student a

time grant (income effect). Un&er pasis/fail the student can achieve an "A"

in course i and a "ass" in j, so that he need not sacrifice leisure nor receive

a lower grade ia course i.

It is assumed that faculty do not base grades on student effort, éxcepf to
the extent that student effort falls out as achievement on an exam. One reason
for this assumption is that brofessors do not have a way of monitoring student
effort. While the professor may sympathize with the student in the previous
example, it is difficult to distinguish low aptitude/high effort students from
high aptitude/low efiort (lazy) students.

A faculty member who is a "tough" grader lowers the value of the coeffici-
ents (grade returns from effort) for all students in the class. Similarly,
an easier grader increases the coefficients. Therefore, faculty choice of
the type of grade distribution can inflence student achievement. If the
comes at the expense of a2 1oss in other courses, resulting in a zero sum game.

It is a positive sum gare in an achievement sense if grades induce more stu-

dent effort: alternatively, it can be viewed a negative sum game in terms of
student utility i1 grades induce 1~ss leisure than the student prefers. The pro-
fessor is able to extract consumer surplus from students because tie-in sales exist.

student maintains a constant total effort level (ES), tna gain in one course ‘
In ord:r for the student to receive subsidies (degree) he is tied to maintaininag
|
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minimum grades, taking required courses, living in dormitories, etc. Even
thouch certain dimensions of these tie-in arrangements yield dissatisfaction
to the student, his overall satisfaction is higher by staying in college
than if he left. ]

This contrasts to the criteria in the Ssrket place. Student survival
in golf lessons, for example, does not depend on his performance but only on
his ability to pay. A golf instructor does not insist tha€ anyone must leave
the class because his drive is less {han 150 yeards. Moreover, the student is
permitted to choose, at the margin, that which maximizes his satisfaction--the
time allottad to golf versus to other activities. The reason we observe
faculty behavior that does not necessarily maximize consumer (student) satisfac-
tion is that the §tqdent does not directly pay the faculty member nor does he
pay the full resource costs in public and private §o1leges. Other preferences
(those of legislators, taxpayers, donors) count. Legislators could clearly
© eliminate admissions and grading standards if they felt taxpayers desired to do so.

I* sum.sry, we draw no normative conclusions about faculty behavior. We
have attempted to develop some rather simple positive models to describe student
and faculty behavior. This section is not intended to be a tract on the
"Defense of érades" but rather to give an interpretation of grades that differs
from the existing interpretations. We havé assuned‘that faculty members rank
students vis-a-vis a grade distribution according to their utility function:
more student achievement is better than less. We have not assumed .that faculty
are rewarded on the baéis of their grade distributions , but that their utility
increases with increased student acnievement. We now turn to a discussion of

a situation in which the grade distribution the profesgpr may a)lot might

|

indirectly affect his salary.




CHAPTER IV

GRADE INFLATION: A PRISONER'S DILEMMA

L4

The Carnegie Commission on Higher Education has noted that universities

. and colleges will probably not return to the "Golden Age" of the 1950{‘ and

1960's, an age of assured progress, growth, and funding [72]. A study by

Cheit [20] indicated that sixty-one percent of all higher education irstitutions

are in financial distress or headed for it in the 1970's. The AAUP [2, p. 191]

reported a steady decline in the growth’rate of average faculty real salaries,

from a 3.7 % growth in 1961 to 1963 to a -1.2 % in 1970 to 1971]. Balderston

and Radner [5, p. 23] project continual decline in the growth of student

enroliments from 1972 to 1984, resulting in an absolute decrease in demand

" for faculty in 1984, if not earlier. A1l of theses signs support the predic-

tion that higher education will not return to the "Golden Age" for some time.
Concurrent with the above trends are trends towurds the following:

1

‘1. formula budgeting N

b

2. student evaluations of professors as a basis for promotion and
salary raises -
3. a relaxation of restrictibns on student choice
This chapter is an attempt to relate these trends with another trend--GRADE
INFLATION. Grade inflation can be defined aé a contiaual increase of "A's" and
"B's, given by faculty with a simultaneous decrease of "D's$" and "F's:" in
other words, a conpinua] skewing of the graée distributions towards & higher
frequency of "A's" and "B's." David Reismgn has popularized the term "grade

inflation,"” cited in a nationally syndicated article, "Grade Inflation on

Canpuses Add to Debate on Marks," suggesting its significance [49]. While a
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nationally comprehensive study on grade inflation does not exist, as far as
we know, there are a number of reports and articles that suggest a growing
concern about the pl.2nomenon. A national survey of 435 colleges and universi-
tigs by éurwen [18] indicates a marked rise in grade point averagas, especia]iy
in the last few years. At the same time,"it appears there is g slight decline
“in college entrance exaﬁination scores of entering freshmen [49]. A California
college vreported that‘forty percent of those enrolled reéeived "A's" and only
three percent received "D's" or "F's" [40]. Let us now examine each of the

three trends enumerated above.

Formula Budgeting _ L

Formula budgeting is a response to "accountability." - Legislators and -

administrators insist that it is necessary to "account" for the subsidies

provided institutions and that monies will no longer be appropriated siﬁp]y in
lump sums. The formulas to determine the appropriations to universities are
often based on the number of earned student hours generated. That is, a
university receives appropriations according to some function of the number of
students times the course hours taken in a unit of‘!ime. This formula is often
used internally by a university to allocate state appropriations among depart-
ments and colleges. Many schools héve had formula budgeting for some time.
However, the trend towards declining appropriations to higher education has been
a recent phenozenon. The post-World War II baby boom and the "sputnik" impetus
to upgrade higher education in the U.S. contributed significantly to the yrowth
of higher education expenditures. Higher education became a growth industry in
which sufficient funds existed so that all departments could share in the growth.
The late sixties and early seventies have experienced an oppusite trend. The

higher education system in the si.ties was set up to accomodate an increased

94
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number of students, but it is now faced with a significant decline in the growth

rate of potential students. Departments now utilize formula budgeting to

maintain the status quo in budgetary ggowth or to minimize the decrease in.

budgef a]]ocations.2 A stationary state budget permits no faculty promotions

or salary raises; a decline may require faculty reductions. The current rate
of monetary inflation also permits administrators tg decrease the read salarieg

of faculty. Thus, formula budgeting, together with decreased student enroll-

ments and budget allocations, have created“strong incentiv%s for departments to

attract students in order to earn budgets. The interna) competition emong

Student Evaluations of Professors )

Budget declines and formula budgeting have led deans and department chaivrmen’

to cater more to student preferences than they have in the past.3 They have,

for example, allowed students a say in faculty hiring, promotion, and salary

decisions, Deans or charmen announce that good teaching, often defined in

~ terms of student evaluation, wil] be rewarded. Evaluation forms are often com-

prised of such questions as:

1. How do you rank this professor with all t“e other Professors you havye
had? L

2. Are yoy satisfied with this teacher's ability to teach? ,

3. lould you take a course in this area again or would you recommend this

course to your friend?

Many student evaluation questions may be considered indites of happiness: or

satisfaction. 4 Survey of -669 institutions in the spring of 1973 by Creager

[21] indicated that student evaluations of teaching efectivencss are conducted
\ .
9o



in nearly all departments in sixty-five percent of the institutions surveyed.

Thirty-six percent used student eva]uationévfor faculty promotions or salary

increaggs.

Relaxation of Restrictions on Student Choice

The relaxation of course requirements and the freedom of students to
design their own p;ograms have also generated more competition among depart-
ments for students. A department)may no longer be able to have, in effect,
tie-in sales where a student must select a bundle of courses (degree program,
with requirements) or no courses at all. In additién, the studeﬁt has more
f]exibi]ity, in that he can transfer courses to another major without losing
time invested initially. Creager [21] reported that twenty-eight percent of
.the institutions surveyed had individualized programs with.no specific course
requirenents beyond the distributive or university requirements; é]even percent
had programs wifh complete freedom of choice (no requirements).

These trends, coupled with declining budgets, prompt departments to
compete with one another to attract students. An individual faculty member or
department chairman has relatively little influence on the university's total
enrollment where entry demand is primarily a function of tuition, scholarships,
and admission standards. Similarly, he has little influence on the survival
probabilities of the total student body. However, a faculty member does have
considerable influence on the enrollment in his department and even more so
on enrollments in his courses. Therefore, for each individual professor the
total.market (total enrollment in a university) represents a parameter,and the

marhet share (course or department enrollment) is subject to his influence.

N
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Facu]ty members,g1ven academic freedom, determ1ne the shape of the grade

distr1but10ns, w1th1n broad constraints, in the1r classes. The professor

can increase his market share if he lowers the price of enrollment. In Chepter III

we formulated the professor's utility function, dependent upon his effort (ES)

and th2 student's effort (ei): _

Up = U(Ep, ) .M
In Chapter III we also discussed that “hard gréding“ chu]d‘increhsé the pro-
fessor's satisfaction by inducing more student effort than the student would
choose to maximize his satisfaction. This leads to a situation in which the
utility of the professor and that of the marginal studént cdnf1iét That is,
the student must sacrifice more 1e1sure that desired or sacr1f1ce h1s grade
average. Either case lowers the student's level of satisfaction. On the other

hand, if the professor lowers his performance criterion (shifting the grade

distribution up) he relaxes the level of sfudent effort previously required

'

for any given grade. It is as if fhe professor givés a time grant (income
etfect) to the students in tha;sense that the student can either expend, the
additional time in the form of leisure, maintaining his expected GPA, ‘or devote
more effort eitherrto preferred cdurses or the particular course, increasing his
expected GPA. This is illustrated in Ficure IV-1. Assume the student is taking
six semester hours in course X1 and six semester hours in course X,. Assune also
that the student, given time alldcation between leisure and scholastic effort,
can either receive an "A" (4.0) in Xy and an "F" (0.0) in Xy if he allocates

all of his time to x,, or he can receive an "A" in x, and and Y iR Xgs 1f he

allucates all his effort to field x{ and none to Xoe S1milar]y} he can receive
:) ' o
! 4
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a "C" (2.0) in X arid in Xo if he allocates h]S efforts equally between the two

courses (point X). The so0lid line in*Figure IV- 1,represents alternative student

time allocations of a f1xed effort betyeen Xy .and, X wh1ch yield an overal]

grade point average of "C" (2.0). .It is unlikely he would choose a corner

solution (%or example, L) where he would flunk course Xy OF Xg and have to repeat

* FIGURE Iv-1

/ j>
A (4.0) A -
7
B (3.0) 1
Course
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the course. a_

A
{

Now as§ume the professor who teaches Xa rad1ca11y lowers his performance

standard (gaises h1s grade d1str1but1on) This 1is 111ustrated by the dotted\

line in Figure IV-1. As in convent1onal consumer thedry, the relative price |,

of x, is now much lower, giren,the studentﬁs time constraint. There is both™a

substitution and income effect. The student can take the.additiona]'income

(time)'and’Eonsume more 5eisure while maintaining hﬁs overatl grade point

arerage, "c". A]ternatlvely, the atudent can ma1nta1n his effort level and

1ncrease his grade pojnt average. If he al]ocates one-half his time to xg he L

can receive an "A" 1n§<ead of a "C" wh11e maintaining a *"C" in Xy» Which y1elds

an overall GPA of "B" (3.0) 111ustrated at point Z. Similarly, he can.cut S
/ back his allocation of time in X, to one- fourth his total efforl and receive

i‘C" while a410cat1ng three fourths his effort to Xy» receiving a "8" (3.0),

for an overall GPA of 2.5 (po1nt Y). Either way, the grade constraint of the

sutdent has baen re]axed, perm1tt1ng‘him more freedom and increasing his level
.'\of §atisfactibn. Note that we are taiking about the marginal student. The 1o;er

performance standard in Xy doe; not direct]} affect the high aptitude or hich

ab111ty student s1nce his class rank is high whethér inflation exists or not.

We can see that the lover performance standard in xz will attract students inte

that field, 1f there is a substitution effect due 'to the lower relative price.

In add*tion, the course may 'be taken to re]‘;—tkh\time constraint for other courses

(income effect). It is as if the professer had raised the student's apparent

‘aptitude in Xo-

It is evident that grade inflation is one way to increase a department’s

8 ' .
market share of the total university enrollment. Note that the professor's .

) utility function, as we defined it, is a function qf the student's achievement.
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.To-the extent grade tnf]ation reduces student effort, the professor's jevel of
satisfaction decreases. Howeuer, he is compensgted by‘baintainﬁng or increasing
his department's market shareAand thus 1ncreas1ng his chances for surv1va1 or,
promotion within the department. We wou]d also hypothes1ze that younger faculty .
menbers (non-tenured) are ldkely to give out higher grades than their tenured
colleagues whose survival is not So much in doubt. .
We have illustraced how fornula budgeting basei’on the number of’students
taught is likely to lead to grade inflation in the face of a declining market-
. (enrollnents). However, there is a more direct effect of salary raises and -
' 'promot1ons that are based in part on student evaluaticns of faculty. Nichols'.
and Soper [45] have cdleulated at one 1nst1tut1on that a one-point increase, on .
a four point scale, in the class's*expected mean grade impTies an increase of - ©

more than on-half point.in the c¢lass's mean rat1ng of the professor. They have

found a steady trend of grade, inflation at their-institution, which uses

—_— faculty evaluattons fn'sa]aqy detenminations As mentioned previous]y, Rodin

and Rodin [53] have found student achievement within, nugjve sections of ca]cu]us
courses-to be inversely re]ated to student evaluations of professors. In Great
Bnitain Attiyeh and Lumsden [ 4] found student achievement scores on standardized
tests in econom1cs to be inversely related to student eva]uations of professors..
These stud1es support our mode] of student choice. If the professor's utility
funct?on encompasses income raises and promotions as well as student achievement,
he must consider the results of inflating grades. 1f ‘his grad)ng is lenient}

be increases his evaluations (income); if his grad1ng is more strict, he lowers
his evaluations (income). Note that formula budgeting based on scudert enroll-
ments induces the individual professor indirectly, s since the who]e department

receives the budget. An individual professor who does not inflate grades can

take advantage of his colleagues' grade faflation, benefitting from the

ERIC : -~
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department's increased budget. However, salary increases based on student

evaluatigns are-a direct incentive to an individual professor and counteract

-
’

the tendency to “take a free ride."*
The discussion thus far may exp1a1n a once and for all 1ncrease in grades,'
. but does not explain the continual rate of 1ncrease-:;:;de inflation. In
add1t1on,not all department enrdliments cr budgets are dec11n1ng and not all
departmerits utilize student evaluations in salary determinationsi 'Consider
the matrix iliustrated in Figure 1V-2. Assume'a university of only two departl
ments, X] and xi;i We shall extend this two-department model to a more realistic ,
example'subsequentiy. The figures in the cells are hypothetical student enno’]1
ment figures. The.first en;ollment figure in each cell refers to department xz'é
enrollment and the seepnd fiéure to x]'s enrollment. Cell I, in the uppar
{eft corner of the matrix; refers to the status quo enrollment where each
departmenf’adheres to an h1stor1ca1 grade d1str1but1on year after year. Note
¢hat the grade distributions in each department do *at have to be identical
nor normal d1str1but1ons.‘ As cited’previously, some curricula have higher
grade distributions that athers (for examp]e,.education versus éngineeringj
after controlling for\ability (evidenced by SAT scores). This simpiy reflects
the fact that students choose curricula on the basis of factdrs other than -
grade maximization. A student may choose on the basis of future income expec-'
tations pf a course'%r on an interést in the spécific knowledge of a <_:oUrse.4
We assume total university enrod]ment is two hundred, enrollment sp1it
equally between departments X1 ar- X Assume department §2 grades more leniently
because of the department s policy to base promotions and-raises on student

evaluations. [f cur previous mode1 of student choice is correct, there vwill be

o

" a substitution of students switching out of Xy into x,. This is illustrated
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' .| Grade ] 50, 150 . 100, 100
Distribution '

«

in CeH-II,' in theau‘ppér right corner; department Xy has attracte.d fifty students
fr;m-k]. If formula bu&geting is based on enrollments, then depa}tment Xa will
qa;h vevenues at the expense qf X] - Consequently faculty in departmcnt x].will
find it diffictlt to cbtain salary raises-and promotions; some faculty members

may lose their jobs. If department X] inflates its grades while departgent %
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maintains its grade distribution, as illustrated in Cell III _department x2'
revenues wWill suffer "at the'expense of X1 It is un11kely that elther depart-
ment will maintain its present grade d1str1but1on in the face of a dec]1n1ng

18
market,share of the total enrollment brought about by a.change insretative

" prices (change in the grade distribution of one department). -}f.x]“1n1t1ates

d change then x2 will probably follow su1t._ Similar1V, if X9 initiates'a change,'
X will fol]ow.su1t - The second -department's counter strategy to in turn ra1se
its grade distribut1ons tends to reallocate students betweensdépartments as

they were originally distrLbuted but both . departments have-now inflated their
grades. Th1s equ111br1um is repr°sented in Cell IV, Note that neither d°part-
ment ga1ns mo fe students\1n the long run, except for 1ntcrtemporal changes in

the distribution of students (revenues). The equ1l1br1um of Cel} IV represents

lower faculty satisfaction brought about by lowering standards which inducés

lower <tudent achievement (effort). Therefore,\grade inflation results.in

a negat1ve sum oame to the faculty. . ‘ .
with only two departments in the model we should expect cooperat1ve agree-

ments ;B prevent ra1d1ng one another's departments, which would produce no .

longlrun gains and would make the faculty worse off. If we extend the ‘model to

n départments, cooperative agreement. is much more difficult fo obtain In .

addition, such explicit cooperat1ve agreement runs counter to the trad1t1on of

academ1c freedom Recall that our operat1onal def1n1t1on offacadem1c freedom

was the right of the individual professor to rank add evaluate. (grade) students

according to his preferences. This model is a classic example_of the Prisoner's ..
Dilemma, since each department is damned if it inflates grades and datned if it

doesn't. . , S ot

The.mode1 applies at an individual level within a departuent or within the

»
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entire hndversity. Good student evaluations nny no& &e\hought.for the

gentleman's "C" any longer. In fact, "B's" may merit only average eva]uations.

Student evaluation questions like "How'do you rank this préfessor relative to 5
’ other professors in the/department or unfversity7" require that the individual L

faculty member keep his prices (gradés) in line w1th the market (grades of

a]] other professors) if he does not desire a low eva]uat1on and consequently

no raise or promotion. Not all departments need base the)r salaries on student

evaluations. Grade anflation can begin if oné -department changes its price;

coup]ed with declining appropriations and formula budgeting, ‘this can cause
. : n. .
1) other departments to.generate successive ceunter strategies to compete for .

< : . 1
students. . ,

If student evdluations of professors are, in fact, inversely related 'to
ach1evement and exoected grades, one wonders how guch a system began. The professor's
value or product1v1ty 1ska function 6f the price he charges such that the lower
the. performance standard the higher the professor 3 qua]ity What, then, is
the alternat1ve7 We have discussed 1n cons1derable detail thc problem of
eva]uating facu]ty'perfonnance when academic freedom allows the professor to
structure the courses, and evaluate the students according to.his preferences

* and when student post achievement is a function of a number of factors “that *
are not solel} attributed to. the professor and are not easily discernible or

measurable. ¢,

-

peclining growth rates have produced-a favorab]e‘c]imate.in nhich admin-
istrators can-cater to student preferences.’ éecause grade inflation is a
. _ national phenomenon there is a negative 1ncentive for an individual university
to deflate grades That is, the unlverSIty as a whole, not only the individual

departmentsr is caught in the prisoner's di]enna (Figure 1V-2) /

4
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We have fOCused on the negat1ve sym game (Jower facu1ty sat1sfact1on)

which grade 1nf1at1on produces. , However, a moré serious dJilemma confronts
higher education graduates. In Chapter III we discussed grades as a screening

mechan1sm d1str1but1ng students to their areas of comparat1ve advantage. The

\

importance of this screen1ng.1s suggested by the fact that nat1ona11y forty to
fifty percent of students sw1tch broad]y defined curricular groups and approxi-
matc1y fifty percent of ;:eshmen students do not graduate in four years Assume
.that a portion of the rate of return from higher education is due to screen1ng.
Taubman and Wales [66] suggest that over thirty percent of the return is due

to screening, although their analysis doe$ not consider the comparative-advan-

tage argument.5 In Chapter 111 we denoted the qua]ity of scréening by h: h =1’

denoted perfect screening and no screening existed when h lay between.l and 0.

Consider Figure IV-3, which i11ustrates some hypothetical va1ues(of h resulting

from departmental strategies to compete for students.
. The first number in each cell refers to the‘va1ve of h for department
)
Xy and the second numbe. to the va]ue of h for Xy Assume screening is not

perfect,even under a status quo arrangement (Cel1 1) where grade inflation

_ does not occur. If departmeht Xo jowers its performance standards there is a

weakentng of the grading system such that marginal students are not channeled

L)

v1nto areas of comparative advantage. The va1ue of screen1ng goes down to .50 fn

department Xp but there is no deter1orat1on of screenjng in department Xy If

x1 reacts strategically to department x2 s grade 1nfTat1on by 1nf1at1ng grades,

the value of screen1ng for both departments decreases to .50 (Cell 1V). Ce11 IV
illustrates that some ‘students who have a comparative disadvantage in X1 and some
in x,, respect1ve1y. are able to survive. Students’ no 1ongcr recefive s1gna1s

indicating their re]ative class stand1ngs nor are they Iabeled for external

I'd Ve . »
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.~ e dlso know that the rates of return to various curricula are different.’
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If the Stiglitz model holds in the sense that f-jrfns’ahe not able to distinguish

4

‘»i)an individual' s marginal P‘oduch vity -in a jo1nt productwn progess, some

. students may enroll 1mx], though that may b{thew area of comparam ve
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if grade inflation leads to less studpnt effort, and thérefore less student

100 - AR

d1sadvantage. so that they may take advantage of that field's higher rate of
return Although these students may gain jh the short run from this behav1or,
in the long run the- f\rm will discount the labels(degree program§) given the

A
students " Thus, grade 1nf1at1on will ‘1ead to degree devaluation. 1In add1t1on, ,

ach1eyement. a further devaluation of ‘degrees w111 take place 1ndependent cf
of scrcén1ng effect§/ Note tnat the value of screening will deteriorate if
the effects we descr1bed above work at the margin for a sufficient number of
student; Frrms will no loriger be able to utilize the degrees (un1vers1ty-

onfer‘ed 1abe1s) to distinguish those students who have.4 comparative
.advantage and/or high achievement (effort) level in a spec1f1c field from
those‘margina]_students who have a comparative disadvantage and/or low
-achievement (effort). Ny |

We can see that grade inf]ation is also a negative sum game for students,

in the 1ong wun. However, shortSrun benefits accrue t0vaverage ability

students(in the sense that grade inflation permits more freedom of curricular
/

and time q11dcatvon cho1ces- Un1ver51ty-w1de gradé inflation, in effect,
gTves the student a t1me grant (1ncome effect) so that he can spend time on a

‘var1ety of courses jf on increased leisure. Thus, grade inflation allows

‘ .
~students to trade future benefits (higher earnings) for present benefits (increased

dtudent choice in school): To the extent the demand for higher education is

sensitive to.the raté of return, grade’inflation will produce additional enroll-

= ment decline, thereby increasing the negative feedback of grade inflation for

-

facalty.

. From the standpoint cf students. grade 1nf1at1on also is a pr1soner 5
4

| dilemma, The influence 5f any single student. or class of students is 11 Ly to

= Vs ; N -,
.
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be neg]igib]e. Grade inflation: by*deva]uating the deﬁree, impose$ significant -

costs to.high ab1l1ty Students who do not rece1ve any short- -run bemef1t;,

1nterest1ng to ndte that the Ph1 Béta Kappa society, in 1969, was the first grour ‘

to recognize a form of grade inflation created by the pass/fa11 system [50]
) Y.
This group was concerned about using* the student's overa]] grad€ point average

as a criterion for‘Phl Beta Kappa membersh1p, g1ven the generalsincrease in the

V4
use of pass/fai% g?ad1ng 'As expected the soc1ety examined a]ternat1ve

- scwcenlng me:han1sms Howeyer, ﬂﬂn]e the high ab11fty4students may dislike

grade 1nf1at10n, the maJor1ty of students may be expected to vehement]y protest
deflating grades, thch wou]d restr1ct their feas1b1e sets Therefore, it is

un11ke1y that ! mass1ve studant movement to halt grade 1nf1at10n or to initiate

. grade dfflat1on will be .organized. -

We have argued that grade inflation will eventua]]y lead to-a decline in
the'rate of retufn to education. Popular attitudes increasingly support this

argument; as a result, vocatioenal and trade schools are becomipg more attrac-
< ’ 9 .
tive. Assume there is a decline (real or perce1ved) gn the rate of return to.

\

higher educatwon due to factors other than grade 1nf1at1on For example, the

decline could result from excess supply of college graduates. A'dec]ine in

. the rate of return ¥s defined-in a re]at1ye sense the 1ifetime earnlngs of a _

<

college graduate may $%i11 be greater than the Tifetime earnrngs,of an individual
with only a high schoo] diploma, but atnthe marg1n this d1fferentfa1 is smaller

"and makes a college degree marginally less attractive. The decfine in the rates -

pus |

of return may then cause’grade infiation, rather than grade infﬁation caustng

“ége devaluation of a degree. . . L

[y *
‘ Referring back to Chaoter 11, We defined the ‘student's ut11§ty functlon as:

o U e % BCE

w
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/
and the student's production funqtion.as? g
Xi = Ai + BiEi . (3)
The first order condition for utility maximization is: .
- U .
: E
. . - B, (1)

This condition states the willingness of the student to substitute effort
(1eisure)‘fbr achievement is_equal to r , \b;) The student can receive
utility from knowledge or scholastic achievemert in maﬁy ways. He may receive
utility from knowledge gor the sake of knowledge: He is also likely to receive
utility from associated income. If'there is 5 decline in the real or perceived
income associated with education, he is tikely to lower his marginal evaluation

of krowledge. In other words, the marginal utility of achievement (UX) decreases

.
o

in equation (4), assuming the student's ability (Bi) constant, he will decrease
h{s effort, UE’ (increase leisure, UL) to satisfy the first order condition. -

A decline in the rate of return, while aaintaining grading standards,
results in a decrease in student (consumer) surplus. We have discussed the
poss%o}it) of the faculty member extractingbsome of this consumer surplus by
imposing high standards which require e%fort feve]s béyond what the student
would choose in th. absence of such standards. Therefore, loss of the student's
consumer surplus, due to a decline in the rate of return, 1imits.the amount of )
consumer surplus fhé professor can extract. Thus, one way to maintain ‘the
student demand for Fourses in the face of declining returns from thosE/;ourses
is to lower the price (inflate grades). Moreover,‘tbe deé]ine in rates of
return does not have to extend tn all disciplines. The high degree of publicity

. .

given quch curricula as engineering and education may have cet off the initial

grade-inflation in these curricula. Adding the'declining population growth, /
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formula budgeting, and student-evalgation-based salary raises and promofions,

the initial inflation spreads from one or seVeral departments throughout the

entire university. . -
L}

Whether grade i.flation started from an excess supply of college graduates

“or from the Higher»education fiscal problems or from Doth is irrelevant. “We

wish to emphasize that each of the models feeds the other and may ultimately o~
dead to-hyper-inflation. Grade inflation generates an excess supply of degrees
because of devaluation, the devaluation in turn leads to more inflation, and

SO oOn.

The two models.of inflation are 1ike the "demand"versus"suppry“ models of

_ -monetary 1ﬂf1at1on. Also analogous is the role of the Federal Reserve Board--

" it controls the money supply antl thus also is responsible for monetary inflation.

"be increasingly implemented. Differgnt student abil{ties fa]] out in terms of

Likewise, the faculty controls grade currency, and it permitskarade inflation.

This chapter has focused on the role of faculty in se]ectlng performance
standards (grade distributions). One department or professor-san impose
externaljties on other departments and profeésors as well as on students.6
There are several ways that faculty can internalize these externaTitieé, avoid-
ing the prisoner's dilemma of grade inﬁlation. First, an academic constitution
could be designed, requirin; all professors tojadhere to some standard grade
distribution, prevent1ng’changes in re]at1ve pr1ces It is not likely that
the coﬂst1tut1on could be unan1mous]y passed However, support for a constitution

restricting faculty freedom should 1ncrease as inflation increases to its upper

limit (a]l "Als “)ﬁ Second, student evaluations could be adjusted to account

: for the grades a professor gives to his students. Third, cr1ter1on reference

testing, discussed in Chapter 11, which .does not utj11ze grade d1stribut1ons, could

Vi

time cxpenditure distribution rather than grade distribution.
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CHAPTER V

* TEACHING AND RESEARCH: SUBSTITUTES OR COMPLEMENTS

In ear]ier chapters wg have assumed that the professgr engages only in
leisure activities or instructional activities. Student dthieﬁgment-is a normal
good tc the professor; that is, all other things being équal, the professor pre- .

. ¢ )
fers more student achievement to ]e§;. This assumption agrees with the generally

accepted notion tha} the schp]ar is %nter9§ted in his pupjls and that he does

not have to be exter&illy motivated. The professor's utility function, as we have
defined it, produces facu]ty~behavio},that is benevolent and cha}itéb1e towards
students. Every professor may not exhibit identical charitable behayior (faculty -
e%fort), and~gc some external observers faculty may not exhibi% enough ch;rity

- to justify hi; salary.'!Howeyer,'while.higher education was a rapidly growing
1ndd§try and the facﬁlty had a sellers market, there was little real concern

A
about faculty behavior..

fn the previous chapter we discussed the post-baby boom effects and apparent
fiscal crisis in higher education. Our examination of these circumstances,
re]afive to faculty and student behavior in a model of grade inflation, has
changed our previous assumption that salaries a:; independent of faculty behavior.

If the professor's behavior extracts the "consumer surplus” of the students, he
- >

s likely to receive lower student evaluations and consequently a lower salary or

a lower probabilfty.of'prdmotjon or raises. The;efore, the initial model of faculty
choice based on the absence of monetary incentives was replaced by.a model based

on an'incentive‘system related to student evaluations for faculty survival. Our
discussion}so far is descfiptive of many colleges and junior colnges that

are non-"publish or perish" institutions. This chapter structures a model that

: 1ii




includes research activities as well as teaching and leisure activities, a -

mode 1 incorg?rating an additional incentive system that exists in "publish or
perish" inst%tutions. -
We again assume a two-stage choice process in which faculty chooses, betwveen
céchc]as;ic effott'(research and teaching agtivities) and leisure, recognizing
that there is an implicit additive assumption. Once having deiermined the total
scholastic- effort (E } where E =T - L and T equals total time and L leisure
time, we can examine the professor's choice calculus of a]]ocat1ng his scholastic
effort (E ) among teaching the researth activities. We 3ssume that under
academic freedom, the facu]tv member has considerable latitude in th1s a]]oca-

)

tion decision.

Research and Instruction as Substitutes

®

It is often argued that research activity produces joint outcomes of
research and teaching,] a phenomenon which can be construed in several ways; .
The classic example i the interaction of the faculty member and his graduate
assistant ‘or tie thesis advisor and the student. As joint products seem obvious

. in this case, we will not discuss it further. It is also argued that research
activity increases the productivity (ability), previously defined as B:, of

the professor in the classroom. On the other hand, some argue that research

activity decreases teaching ability because the faculty member s ideas become

too- complex, and he teaches beyond his students' comprehension levéls. These
arguments are hypotheses which have not been emp{rically tested. However,’ \
we shall consider several studies that suggest the interrelationships of

teaching and resedrch. B

We shall first consider the complete absence of joint products--research




activitiés produce only research outcomes and teaching activities produce only
teathing outcomes.2 We define the professor's utility function over research
~ .
(x]) and teaching (x2) outcomes:
Uy = Ulxys X5} (1)
where the marginal utility of X] and Yz are:

U >»>0;U. >0
X X2

The professor's production function for research (x]) is:

X = ag * b,E, _— (2)

" <The production function for teaching is:

Xy = bzgi ‘ (3)

where bi is the professér's ability (that is, facu]tx aptitude) to produce
_research outcomes (x1) and bz'is ‘the Wbility to produce teaching.outcomes
(x5 ‘ .
We shall abstract from such inputs as capital (buildings, 1abonatofies, etc.)
and other labor (clerks, seéretaries, graduate assistants). The constant 2y
represents the professor’s initial endowment or initial achievement as a<$
rescarcher. There is no constant for the professor's production function'of'
teaching outcomes since we have assumed that function is strictly a rate con-
" cep (b ) dependent on the "student's" (é]ass) initial endowment (initial
endowment level). Without loss of genera11ty we can assume away the initial

research endowment (a]) so that the production functions are: ~

[N

T\ Xy = by, (4)
Xy = byE, (5)
Having determined the effort-leisure choice, the constraint facing the

professor is:

Ei - b, Xy - b2x 0 (6)
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Using the Lagragian multiplier we can define the professor's constrained utility
~ maxmization problem as: ) \
The first order conditions for utility maximization are: . %
U, b U, Ux
‘sz NI by~ B, . {

The abgve states that a professor's willingness to substitute research
outcomes (x]) for teaching outcomes (XZ) equals his ability to substitute x]'for
Xy given his relative abilities of b] and b, and effort (E). The absence of

joint products from undertaking either research or téﬁching activity can be

defineJ as (and illustrated in Figure V-1): ' ’
Ix ’ 3%, ’
] 2
I —=0 and — =0 (9)

‘Realistically, the average professor does not have complete freedom of «
time allocation since some threshold leve: of time ﬁust be allocated to teaching
(he must go to class, -rade exams, advise students). This threshold is repre-
sented by xz', a minimum time or effort (x2'= bze') out of the total.effort (E)
+hat the professor must devote to teaching to survive in the in§i@tution. (We

shall discuss this threshold in more detail in a 1$ter section of this chapter.)

The professor, however, has considerable latitude in allocating the residual

effort (E - e') between research and teaching outcomes. Therefore, his feasible °

choice set is bounded by x2 -7' - xz'“. Research outéomes beyond x]' are nnt
~

feasible since we assumed that a portion of his total effort (e') must be devoted

to producing x2 of teach1ng outcomes. The slope of feasible set x]'/. x2" is
determined by his relative abilities to produce research and teaching outcgmes

(b]/bz). Recall that b, is affected by his student's abilities (aptitude, prior
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achievement), effort levels, and preferences.

Let us assume teaching outcomgs érelnot meésared in terms of student éval-
uations. As discussed previously, the-p:opert} rigqt of academic freedom, whiqh
allows professors to determine what constita;es knowledge and how students are
ranked, makes a definition ﬂ% teaching qytcomes‘difficu1t. This problem is

further compounded by the fact that student abilities and effort levels enter

into the final outcome, making it difficgjt to isolate the professor's performance

(marginal product). Therefore it is not likely that faculty teaching performance
beyond the threshold (xz') will be rewarded in terms of income. This is one
factor that explains the reliance on publishing as the main determinént cf ¥

. 7 : )

salarie;. Articles are measurable in terms'of quantity and‘qUal{fy. Further-

. "re, even if the dean has some intution that a professor hés high teaching

[4
abilities or performince, the professor is at a comparative disadvantage in

salary negotiations. Because there is no clear definition of teaching outcomes -
or teaching performance, the professor is not able to export this skill in the
market to increase his bargaining strength.. The dean of the college is a monop-

sonist and is unlike1x to promote his "good" teaching faculty in the academic

~market beyond his university.3

The copclusion that there is no market for good teachers is not entirély
accurate, however. In economics, for example, there is an emerging market for
“principles” teachers who are receiving relatively high salaries and known
throdghout the discipline. How does one reconcile this phenohenon with our pre-.
vious analysis? First, the market appears to be restricted to "principles” teachers.
A standardized exam has been developed to measure understanding of economics (Test of
Understanding Colicge Econaﬁics). While there are still difficutties in interpreting
the exam scores, there is a standardization angkmeasurement of knowledge. Second,’

"principles" sections are usually large mass sections drawing both economic majors

1i9
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and non-majors. Thus, if formula budgeting basad on enro]}menc exists, the
"principles" courses are often the "bread-and-butter" of a department's budget.
These courses are increasingly being‘taught as massive aJditorium classes.
Therefore, a professbr who has demonstr;ted effective handling of iarge classes
(maintain or increase. enroliments) presents an opportunltq for the department
to generate profits (from a budget based on imcreased enrol]ment minus one salary).
These profits can be used to subsidize other act1v1t1es and smaller classes \
for more_advanced courses.4

‘On the other hand, there does not “appear to be a "good" teacher market
developing for more advanced courses with smaller student/faculty rat1os This
may be due in part to reduced possibilities Sf profit generation @nd to the
absence of standardized | measures of teach1ng performance in advanced courses.
The only current measure of the performance of the faculty member teach;ng
advanced courses is his-publication record. wﬁereOdoes this lead us? First, if"
the professor is interested in maximizing income, given research ability, he
will allocate his residual effort totally to rbsearch activities;5 the excepc;on
is the "principles” teacher. However, it should be noted that the “principles"
market is limited due to massive class sizes and the demand from only large-

enrollment universities. It is worthwhile for a professor to engage in research

even if his present institution does not follow the “publish or perish" doctrine.

(o)

The distinction between research and teaching is that the former can be exported.

Consequeqt]y, the professor's bargaining power is increased. Where formerly the
dean or chairman could put the professor on his "all or nothing" demand curve,
the publishing professor can put the dean or chairman on his "all or nothing"
demand curve. Second, publications increase the probability that a professor

will receive research grants. Many of these grants carry indirect costs or

119




11U
4 . R

overhead budgets which increase the financial health of the university. While
covernment expenditures for research and development appear to be declining, they
are perhaps even'rore important to universities in 1ight‘of the overall fiscal

crisis. Third, publications also increase the probability that professors can
n

obtain independent grants’ that increase their income/ Fourth, because research

is exportable, job opportunities are likely to be expanded beyond the university - -
to include industry and government. ' : - %

‘ '

Therefore, it is rational that both administrators and professors’ behave
¢

similarly with respect to the "publish or perish" doctrine. Ve shall present

evidence that this is true. In spite of the public pronouncements of both
. ]

administrators?and faculty of the concern for "good" teaching, little progress has

been made to define what constitutes geod teaching.. At present, the only

measure of “good" teaching used is student evaluations. ’ v
Our previobs'discussioh assumea that the professor was‘primarily interested.

in maximizing income. This is not necessarily true for all professors. Some

professors may willingly sacrifice income to produce teaching outcomes defined

-

as student achievement. Referring to Figure V-1, which i1lustrates the constra1nt

facing the professor, if he allocates his time such that he produces teach1nq outcores

beyond x,', we can describe his behavior as being truly ghar1tab1e. That is, if
he has the ability to do research, and yet allocates a portion’of his residual

’ effori to -teaching beyond xz‘, he has chosen to sacrifice income in favor of
imparting addi;{ona1 knowledge to his students beyond the minimum required. \le
do not doubt that some professors behave this way. However, because it is diffi-
cult to measure this charitable behavior, it is not probable that charity will

be used as a hiring criterion. For professors who do not have the ability to do

* research, the opportunity cost of teaching activities beyond x2' is sacrificed
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leisure. '

FIGURE V-T
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Finally, what effect would defining student evaluations as teaching outcomes

have on faculty choice between reseavch and teaching activities? The "hard"

professors (who have high performance standards which require students expeﬁd

more effort than they would choose, given their own preferencesj may simply

~
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devote less time to teaching and more time to.research and/or leisure. If the
professor makes the course easier, he can reduce his effort levei, the students’
effort Té;els, and receive ﬁ%gher evaluations (assuming achievement is inver;ely-
related to student evaluations). Only if student evalua;ions and student,
achievement are positively related is it likely that more faculéy effort will be
expended on teaching éctivities. One way to decrease effort is td use multiple
‘choiée exams. insteqd‘of essay exams. This may also improve the studénts' eval-
.uation.of a professor's fairness since a'multigle choice exam is often perceiyed.
as more pbje;tive. - . »

On the other hand, students nﬁ} evaluate Bn_the.basis of fhe professor's
entertainment value. For some professors, the development of entertainméﬁt
skills may be terribly difficult and:require considerane effort: It.is not
clear what effect defiving stddenf evaluations as teaching outcomes will have
on fécu]ty choice. As mentioﬁed preyidusly, empirical data”on time 5!10cations
of students and facylty are almést nbn-existent,and the faculty acitivity data
that do,e;ist are selff}eported and not entirely vayjd. We suspect /.

that lowering: admission standards and grade inflation lead to faculty members .

choosing more research and lteisure,-less teaching. .o -~

4

L]

Teaching and "Researct as. Joint Products '
»

The previous discussion assumed the absence of joint products. Let us now
assune that resecarch activity produces tedching,and research outccnes and that
teaching activity produces reséarch and teaching outcomes. We ¢an define these

relationships as follows:

ab ab ‘
2,0 ad ~L>0, .
2%, 2%,
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% where evenfually a further increase in research outcomes” must lead to a decrease
‘ 4 . » .
in teachng outcores, as 111ustrated in V- 5\_, . . 3
. IS ¥ ) ' ) ”.
» J& . - -
. - ol L OFRWE V-2 . < e SR
! ¢ ". . S e - -
° ° i - r,
A~ .
» J - [ .
4 - . Yy
- X - o
. ]
. s . *
K A Y X ‘ R °
. R X . ST
\ iA
Sy
. -\..‘ ’
1]
. s . ~J -
Resear,ch
) -, Outcomes 1 -
o (X]_,) s
- ’ 2 -
~
r ]
i . Teaching Outcomes (x,)
. . o +
3 o [ 4
FY 1
4

Certain allocations of faculty time (between res%arch and teaching activitics)

will produce oukcomes that are in the substitutable ra ncrease in research
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can only coﬁg’at the expense of teaching ang vice versa), illustrated by the k-
portioﬁ of gheefeasib]e set. Moreover, other time a]locatiens wouﬁd produce
complerentary outcomes wbere ant increase in research produces an increasé in
f;‘Laching outcomes: These allocations are illustrated by the x;' - Kand L - xé‘
= 'portions.on the boundary of the feasible set. Note that we ;;e holding faculty
effort (E).constant, and the fea;;ble set is determined by the teaching/research

activity alternatives available to the faculty member. an increase in tota)

effort would expand the bouqdary and a decrease in effort would contract the

boundary. The existence of jéiné,products as illustrated in Figure v-2 signifi- -

- . N . s ]
choice calcylys of thinist tor¥, Deans, or department chairmen would not hire
. ) ' 1

faculty who §pécia]ized solelyrin.rgsearch_gr tééchingk ‘Those who specialized
oniy in teaghing could p?oduce xz;', whereas thé ;ane indivizuél could potentially
Produce X' of teachingzgytcomeS'and X;" of reszarch Ouicomes, if he reallocated
a portion of~his'time to'research. EThilarly, those engaged only in research

A

tN . .
éoulh”poféﬁtial]y Produce more research og}comes and teaching outcomes through a

reallocation of effort,’ M)

then research serves as a proxy for teaching abilities.. Atti tudes toward§ the
existence or non;exrsten;e of joint'pvoducts may partially exnlain the beﬁavior
of different types of institutions. Joint prodﬁcts are likely to exist only
when the research activity of a Professor js compat}b]e with the subject matter
of the courses he teaches. Thus, empiric;ﬁ research on the determinants of
Gross National Product are likely to have’to have relatively Tittle or no SP111-

over inta an 1ntrodgctory course in micro-economics, but significant spillovers

12i
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“ipto an econometrics course or advanced macro-economics$ course. Most junior

/ A d

colleges and small colleges do not follow the "publish or per1sh" incentive
scheme. Moreover, these schools have a limited variety of courses and are ofton
restricted to-introductory courses. {herefore, it is perfect]y&rat1ona] that
. . -~ . fg L.
these co]]eges do not reward research. On thesgther hand, large universities
have a wide var1ety of courses in both undergraduate and graduate programs e
Therefore the joint product notnon is much more app11cdb1e Since the subject
matter of research and teaching has -a higher probability of being compat1b1e}
- One can generate a number of hypotheses; the crucial question is what, in“fact,
is the behavior we observe?‘j
. 9 ‘
e \ ’ . . . . )
. Some Suggestive Evidence . _ 2

-
+

Tﬂere-appears to be supnortive evtdence at selécted universities that research
pub]ication‘ds the principle determinant of salaries. Katz [38] found in a#alyzing
a large number of depgrtments at the Univers?ty of I1linois that "quall
variab]es inc]uded‘in this regression student evaluations of teachers were the
least predictiye of salary." Most department chairman:that:he intervieued had
a mistrust of student ratings.- On the other hand “the publication of a book,

. article, or-excellent article during a professor S 11fef'me was worth annually an
“extra $23D $18, and $102, respect1ve1y in ]969 [38, p. 473]. He also found dimin-
1sh1ng return to publishing. '

S1egfr1ed and White found ih analyzing the ec3n0m1cs faculty at the Un1ver-‘

s1ty of w1scons1n--Mad1son, found the following using student evaluations as a

measure of teaching quality [55; pp. 23-24]: . R 5 (' @
If a professor were able to exce] in teaching and raise his rank1ng from
that of the departmental "average" to the top 15 percent {i.e., raise

his pransformed evaluation score one standard deviation above the mean)
he ‘could expect a salary increase of $490. At the mean faculty salary

’
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level of $19,360 this represents a salary increase of only 2.5 percent.
This salary increase cun be compared to the financial reward that would
accrue to the faculty member who allocated his time and energies
toward exce]]1ng in ‘research. If the samg professor were successful
in raising his research inventory from the "average" to tne top 15
percent of the department, his salary would be expected to increase
by $3,450 (2ssuming the impact of monographs to be zero). lhis vepre-
.sents an increase of 18 percent at the mean salary level.

Several studies have atteipted to test whether student evaluations are
related to rfesearch puolications. Voeks'[73] found that student evaluations
Lere not significantly correlated with facb]ty publishing at the University of
Washington. Bres]er [10] discovered at Tufts University that faculty holding
research'Qrants rece1ved more favorable ratings than their nonrcsearching
colleagues. Hayes [33] found that tne faculty publication rate at Carnegie-

Mellon University does not.cprrelate with teaching quality as determined by

student evaluations or department head ratings. Finally, Siegfried a:d White

- [55] found evidence supporting Voeks and Hayes that there appears to he no "

coiclusive positive association between students' evaluations of teaching
perforaance and faculty hub]ication rates. ‘ 4 ;

What is surprisina from these studies‘is that there is not a significant
relationgpip either positive or negative. The studies seem o support our model
of the’absencé of joint products. ’Some of the studies have policy recommandations

to change the incentive structure to improve instruction qua]ity. We have none

to considerable pains to point out that this is easier said than done in the

absence of criteria for good teaching. Moreover, department heads seem to be
acting rationally in rewarding faculty outcomes. If there is no cerrelation be-
tween research and teaching, why should the department head not pay for resecarch,
whick has some positive va:ue in terms uf prestige to his départment.

Twe above studies used Student evaluations as proxies for quality teaching.

The absence of achievement scores or other evaluative schemes in these studies

ERIC - - . / 1233L
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supports our models. There is, however, one study that indirectly usgs a

criterion other than student evaluations as a teach}ng outcome. Solmon [59]
in examining a cohort of Students from various schools found ;tudentﬁsa1arie§
“after graduation (controlling for stude .experience and ability) significantly
corre!gted with the quality of the institutions as measured by the Gourman
Academic Index or the average faculgy salary in the institutio;. The Gourman
Index uses fagulty research as an important determinant.in its rating scale.
We should also exafct average'facu]ty salaries to be positively correlated wi}h
research institutions. Thus, this study offers indirect evidence that quality
teaching, as measured by a student's future income, is related to research
activity and supports our joint product model. le]mon ca1cu1a£$d an elasticity
measue, defined as the percentage change in students' future incomes with
respect to a change in average faculty salaries. 'Th{s elasticity coefficient
was estimated t? be .4985, which means for\every one dollar changé in average (
faculty salary {21 'other things being equal) we observe a one-half dollar change
in students; annual future incomes. If one sums across ali the students the
teacher {s responsible for, the tot$1‘returns to quality are significant. For
example, assume there is a ?0)1 student/teacher ratio. Eyery oné[d011ar inc;ease
in faculty salary represents a ten-doi]ar increase in students' annual future
1ncomes.8 If we assume the averagc faculty salaries across the instjtutions
are correlated with research productivity, then the monetary‘benefits of the
joint products of research activity.are signficant.

The general conclusion cne can drav from these studies is that further
research is needed. Using student evaluations as a measure of teaching ouality

may simply reflect lower student achievement scores, 1f one believes some of the

studies cited previously. To design explicit incentive systems based on student
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evaluations mar simply induce Tower student achievement and give a further

boost to grade inflation. Solmon' s study was not designed to test the joint
product hypothesis and only 1nd1rect1y suggests support of the hypothesis. Fur-
ther specification nf teaching quality (for example, the effects on future incohe)
is a step toward testing the joint producfs hypothesis. We now consider

what peer group influences affect teaching threoholds defined as minimum

teaching effort levels.

\\ Faculty Externalities . e

»

We.have previously discusséo a minimum teaching gffort.Or'threshold_con—

‘éisting of faculty effort devoted to attendance in ¢lass, grading éxams,

' student advising. The minimum effort may be considered a lower bound set by
the administration. Low levels of teaching effort by a professor may also
generate externalitigs to his colleagues. 1In such‘programs as economics 1in
which courses build directly upon previ;os Tearning, the effort of the "prin-
ciples" professur affect; the prior achievement levels of studerits entering
more advanced courses. In this sense teaching iﬁvo]yes externalities. As an
illustration, consider Figure I1I-1 as the advanced professci's choice set. If
the "principle;" orofessor increases the students' achievement levels to aj rather
than LI the advancéd prof;ssor is oble to choose more leisure for dny en
ach1evemewp level than if the students' prior achievment levels were at a;

Whether the advanced professor chooses more, less, or the same amount of effort
(1eisure), he is still better off (h1gher 1nd1fference curve), dssuming student
achievement is a normal good in his utility function. Similarly, any increase
in the technology of teaching at the "principles"” level can be absorbed by

y .
the professors of more advanced courses.
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These teaching e-iternalities may, for two major reasons, be internalized to
a greater degree in smaller departments tnan in larger ones. First, the contri-
bution of the individual prcfessor in a small department is more easily detected
by himse1f and by other professors, and colleague dissatisfaction can be app]ied‘
to change his behavior, that is, increase his teaching effort. In a large '
departnient, the iastructor at the advanced level will find it more difficult
(more costly) to determine who is doing a poor job at the lower levels, since
students from several different fprincip]és" professors are likely to be mixed
among his classes. Also, because)he belongs to a rather large group of faculty
members and his overall contributidg/to the average capability of all majors
is Vikely to be rather small, a goal Jof attempting to produce "quality" graduates
will have fitt]e influence on his teaching behavior. His contribution (or '
lack thereof) may simply be undetectable, and he can "take a free ride."

Second, because the professor in a small department may be teaching the
same students in a sequence of courses from ?princip]es" to specialized courses,
“ne professor himself reaps the benefits of his own efforts at the "pringtples"
level; his task at, higher levels will be easier. In additien, the opportunities
to “take a free ride” :n a small department are lower since each professor makes

a significant contribution to the average capability of all students who major

in the department.




CHAPTER VI
SOCIAL BENEFITS OF LEARNING

A nurber of arguments-attempt to explaig wh; higher edu;afion is subsidizeq
and not levt strictly in the Private sector, Some Gi" these are arguments based
on equity o} distributional grounds and implicility assume that'subsidies wifl
lead to increased income eduality. Stiglitz's model [65], discussed Previously,
suggests the Opposite. Hansen and Weisbrga in their Study of higher education
”ip California [31] also suggest-tha? highér educafion leads to more inequality.
Staaf and Ty]lock [§4] argue that subsidies to higher edu;ation violate an _
) equity nprm if reducing inequa]ity_%s viewed as equitable. 1Ip addition to equity
questions there are also efficiency arguments for Subsidids. The most notable
of these arguments s the claim of social benefits (externalitfes to society)
of an educate&Nindividual. This chapter focuses on the populdr "good cftizenship"

argument. The efficiency arguments are based on the_notion that there will be an

subsidizea. Before going'to the “soc;al benefity” argument we briefly exami ne
the imperfections in the human capital market argument, which has both cfficiency
and disibutiona] aspects. _ ’ ‘

A number of reasons are offared to expfain the market imperfections of the
human capita) markets. First, since slavery is i1legal, lenders are not willing
to accept as collateral the uncertain futyre earnings of students reques ting
investment funds. Persbna ankruptcy Jaws inhibit lendfng money without some -
tangible col]ateral that cj,fbe attached in the Cace of default. Even if lenders

“were willing to leng money on the basis of future earnings, the actuarial rigk

associated wtth such Joans may be higher than the allowable interest rates.
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Therefore, it ts questionable whether these argumepts are market imperfection§
" or legal restrictions on markets. West [77] presents an excellent treatment of
this issue, concluding that at best a weak argument'for government loans can
bg pade but not for student or institutional grants. Assuming West is correct
we now exdmine the "soc;;1 benefits"‘argument for subsidies (grants) to -
students and/or institutions.
According to the "social benef%ts" argument, the student benefits society
i by pecoming educated. Since the resulting benefifs are externalities (external
to the student), the student will choose educa;ion only as far his own marginal
private benefit equals the marginal cbst of his last unit of educétion. There- )
fore, unless the student's higher education is subsidized such’ that the studeni's
marginal costs are lowered, resources to higher education will be inefficiently
allocated. That is, an equilibrium will result in which the total social
marginal benefits to both the student and society exceed the marg{nal cost'of
noﬁ-subsidized education. There have been a numbey of attempts'to define the |
social benefits more specifically: }educed crime rates; increased ch?rity, good
citizenship (as manifested in voting Beﬁavior). Most of these results may be due
to the higher incomes associated with education. ‘That is, crime is less
profitable to an individual whose oﬁportunity cost (wage rate in other professions)

is highes. Similarly, charity and good citizenship may be goods that exhibit

positive income elasticities. Therefore, direct income redistribution may be

a more efficient way to achieve these social benefits than the indirect effects
of ;ncreasing education.

The good citizenship'argument, however, is a dominint argument supporting
subsidies -to higher education. In essence, supporte;g of the citizenship
argument believe there are externalities associated with certain kinds of
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1iieracy (for example, economics, poiitica] science, sociology), so that

education is a public goo&. If the individual becomes more knowledgeable in
those subject areas, he will be ab]e'to'analyze public issues more astuie]yi
and conscquently can make more informed decisions at thc po]]s.] For example,
he hqy voEe against tariffs thereby lowering the price cf product% for all
consumers. Thus, the educated individual can contribute ts improved efficiency
in government policy and can enhance the public welfare. We now examine 'this

argument in terms of the Downsian Paradox.

The Downsian Paradox

Let us consider the payoff to the individual of voting. Following
Downs [23], ch. 13) and, more specifically Tullock [70, p. 109], we can

compute the payoff to voting:

! \ . BDA - ¢, =P (1)
B = benefit expected to be derived from success of ygur party or candidate
D = Tikelihood that vour vote will make a difference
A= probabi]ity'estimate of the accuracy of your juagment
Cv = cost of votiﬁg .

P = individual payoff
If the individual were a dictator, Mis influence on policitical decisions would
clearly be greater than if he were an individual citizen in a democracy. Similarly,

‘ »
if the decision were madq i the private market rather than the voting booth

) &
the influence of his decision would be greater; his influence is determining.
However, in an election, the influence of his vote is reduced considerably--
the probability of his vote determining the election (or that he is the median

voter) is extremely low. Using Tullocks' example, supposé that it costs an
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ind}vidual $1.00 to vote. Asshme the differential of his candidate winn%ng is worth
$10.Q00 to the individual and that his judgment is .5 accurate, Assume also he is one
of ten million voters thus the likelihood Bf his vote making a difference is
.0000001 (value of D). The voting rayoff is negative:
' ~($10,000 x .5 x .0000001) - $1.00 = -$.9995
'}hese asgyﬁptions appear fairly realistic and afe positively bjasgd, if anything
(for exemple, $10,000 diffgnential.bénefit). However, given these assumptions,
there is no incgntive to vote. Currently there is no satisf?ctory explanation
of why people do, ih fact, vote. Thus, the paradox remains. .

One may quibble about the magnitudes involved and introduce qualifications,
many of which have béen hand]ed elsewhere R3, 70], and yet still conclude -
that the rational voter will incur 1ittle cost in voting. Because of social
pressures and what Downs has called the "long-run participation‘Va]ﬁe" of seeing
democracy work, the voter may be willing to register; learn the candidate;'
names, and ‘go to thg polls on election day, but he will typically be uhinfOfmed
abou£ the issues of the election. He w311,be “rationally ignorant."

The argument that the social be;efits cf good citizenship motivate students
to learn has an appealing sound. It is as if Plato'§ "Phi}osopher King"
government were applied to democracy. However, the Downsian Paradox- casts consid- !
erable doubt on whetheruthe “college educated" voter will be more rationally
infotmed than the average voter. Again consider equation 1. Suppose a college
educati9n increases the accuracy (A) of the inividua]'s judgment go 1, That
is, Hé is always sure that his vote is correct. Even this assumption yields

negative payoff. Moreover, there is still little incentive to invest heévi]y

in collecting information to support one's judgnent. Suppose a student is

perfectly informed about the theoretical structure of the economy (a highly




124

’
~

unrea]istic assumption even for economics professors). A decisiori on an sconomic
issue requires basic information about the money supply, government expenditures,
investment, etc. This information i§ not readily avaj]ab]ehor digestible.

The University of Pennsylvania model, for example, has over one hundreo equations.‘
In other words, students who do noc incur the costs of using their acquired‘
analytic tools will vote no more intelligently than those who have not had the

. “public good" courses. )

Downs [24] has used the "rational “ignorance” argument to suggest that
government expend1tures may'be too small in a democracy On the other hand,
he has argued'that government expend1tures vmay be too 1arge if the voter is
informed only-on the ‘issues that affect him to a cons1derab1e extent. For
example, ihe voter will favor any proposal if the gains he receives exceed the
private costs--1f the {differential) beneflcs he perspnally receives from the
enactment‘of government policy exceed thg taxes he pays. He will, therefore,
vote for proposals under the following conditions, Wegardless of'how'literate
he is or how ‘much h1s 11teracy is ra1sed by publ*c goods 1nst1tut1ons

1 the costs are meoséd on otners and the benefits are general;

2. the costs are imposed an others and the benefits are epec1al}y aimed

at his own private interest or those of his particular interest
group, .
3. the costs are spread through general taiatjon and the benefits are
discriminatory in his favor (and the benefits exceed the costs).
For example, we shou]J expect students, professors, and administrators to vote

in economics to vote for politicans who oppose tariffs on the importation of for-

eign textiles; we should not expect students, professors, and administrators to vote

for increased subsidies tohigher education, though taxes to support the subsidies come

partly fraa the poor; we should expect aerospace workers to favor proposals to send

1.11
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men to Mars because such proposal will redistribute income in their favor. If ‘

men vote in this way, rationally, fully realizing the arguments against the
proposals, either the benefits of public literacy are redqced from what they

“would be otherwise or the coste of acﬂjeving any given level of benefits are'
raised. ‘ . ; ‘ y
" One might ebject to this line of reasoning on the.grounds-%het people do

vote with the welfare of others in mind--a textiie'worker.hay vote against a
tariff on textile imports in oraer that others may be able teﬁbuy textiles at
"a lower price. This weakens but does not .destroy the argument. There is
nothing in the discussion thus far which.would not permit the inclusion of
charitable feeling in the preference functioﬁ of the vote;, a]fhough it does
"seem obvious that few textile'workers support free trade in textiles. Educatign
may, however, increase the number of voters who express charitable feefing

the polls, possibly because, by making voters (including textile workers) aware
that tariffs on textiles raise the price of domestic textiles, the cost

to the "char1table“ voters of supporting tariffs is correspondingly increased.

To the degree that there are charitable voters, one can e‘nect a marginal res-
ponse due to public goods education; however, only those people for whom the
char1tab1e benef1ts exceed the private benefits received directly can !.- expected
to sw1tch the1r support.

The issues in an .election campaign are generally humerous and varied: - The
typical voter finds it impossible or exorbitantly expensive to consider ail tﬁg
issues in any depth, end, consequently, he may minimize the costs of selecting
a candidate by considering only those issues which have the greafest potential
benefits exceed the ; -onal costs of those issues which he considers, even if it

is agreed, for example, that the national income may be reduced. The costs of

» . »
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making decisions bias the voter's choice calculus. -The analysis reqﬁired'fér
the voter to uncover logrglling and the resulting ineffic}encies in the total
program may be tgp costly. Tﬁefefgre, volers Qho have been given public goods
courses will continue to Jote their preferences because these issues dominate
tQ9 platform of the candidate and their choicg calculus., Persons who have ;
high stake in the maintenance of the "military imdustrial complex" may focus
on the candidates: pégjtion on military appropriation.and ignore many other
planks in the platform, yhich may have a net negative impact on him.

Finally, higher education is ndt nniverséi. Far fewer than half the high
school graduates receive a college degree. Téday only fifty percent of high
school graduates enroll in a college or university. If higher education radically
changes preferences or attitude$ (we have asshmed thro;ghou; our ;nalysis 7
that preferences remain unchanged) one might argue that Pigher education
prohqus more friction between those who have and have not attended college. ’
The "hard hat" versus “intellectual® controversy popular in the 60's makes®
government less stable. Unless we are willing to accept a “philosopher king"
government rather than democracy, it is difficult to understand the “good
citizéhship" argument for higher education, given the current participation
‘rate in highér education. Moreover, higher education that is not universal may
allow the "educated" to extract more from the government, becaudg they have .

been educated at the expense of the uneducated.2

"The good citizenship argument for subsidies to higher education has been
primqrily based on emotional appeals with little andlysis of the collective A
choice process. Suc; required courses as economics, sociology, and political
science may attempt to instill good citizenship. The mere fact that they are

reguiféd supports our premise that the individual benefits from these courses may

[=]
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not be sufficient to induce students to valuntarily ts]ect them. Secondly,

there. is some evidence to suggest that these courses may be considered as

"inferior goods" .as discu$sed in Chapter 1.3

*Social Allocative Benef{fs 1

.

N -

-4

-

Welch [75] and Schultz [54] have recently introdyced aqother soci&jabenefits
' argument--in a “technically dynaéic economy, educated perions are moré adept

than less educa;ed per;oﬁs at critically eva1uqting new oB}ortuh?ti;s because
they can distinguish’more quickly between the s&stematic'and,réndom etements in
*such an economy..."'[54, p. 1?]. Thus, it is argued that resources will be

allocated moré efficiently and much faster because of educated entrepreneurs .

1
The allocative benefits are the sum of two parts:‘i(}) the benefits that accrue

.
d -

to the educated persons as a reward for his expeditious response to the oppor-
tunity and (2) the benefit that accrues to the cons umgp saoner ithan it would if ,
the production response had occurred with a longer lag. To quote'ﬁchultz (54, p. 19],
“The educated person- who is capable of exploiting such opportunities first (fastest)
stand; to gain relative to those who respond less expeditiously. Then, as these '
- opportunities are realized under competition, the gains from a sgf of better N
product{qn possibilities, for example, are transferred to the intermediate,
and through them to the fina],prédutt, where they bectome .consumer surpluses."
Welch found that more educated farmers did have an advantage compared with.
less educated farmers in responding to the dynamics of growth [75].

Note that th1§ argumpnt'contraSts with the §ood citizenship argument. The
;1logativg Socialebenefits rests on’ the self-interested gain of educated persons ~

exploiting r2w opportunities in a dynamic economy.a‘ There is no need to introduce ¥

a social conscience or 3ocial benefit calcutus since educated individuals

134 . p
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exploit the opportunity for their own gains. The externalities of increased

consumer surplus are incidental by-products of the choice calculus of the

individual exploiting the opoorfunity. Following Buchanan and Stubb]eb1ne [17]

these externalities may be properly termed infra- -marginal or Pareto 1rre]evar

The benefits that reward the educated peérson for his expeditious response to
i.the opportunity can be considered a part of his ate of return from education.

If the rate of return is sufficient to induce individuals to invest in ecucation’
. wit out subsidies, taking into account the market imperfections discussed

previously, then these allocative social benefits would be forthcoming in the

absence of subsidies. .
On the other hand, the good citizenship argument maintains the educated
individual incorporates the potential social benefits into his choice calculus
1?w1th considerable information cost to himself and neg]1g1b1e Private benefits
of his informed vote. The student leaving formal classroom ingtruction mus t
decide whether or not he will maintain his capital stock of knowledge and
whether he will yse his knowledge in his vot1ng decisions. If the benef1ts of
higher educat1on are truly external to the individual and he is forced
to learn as a resu]t of externalities, the student upon leaving the classroom
is in the same predicament that he was in before he ever took the coursework
there are no private benef1ts (of the benefits may be too sma]] to ent1ce him
to voluntarily take the courses) and the costs of. mainta1n1ng the capital stock
can eas11y~ be greater than the private benefits. He may therefore rationatly
'refuse to mainta1n the citizenship-related knowledge To put the point another
way, the student may let those aspects of his 1iteracy relating_to "1ntel]1gent
voting" depreciate to zero. What 1s_rememberod in the Tong run may be completely
fortuitous. . The fact that educators have found that students' retention

deteriorates rather rapidly is perféctly understandable from the point of';iew
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" of public choice theory. The allocative benefit aspects of education may not
deteriorate as rapidly as the public good aspects. ‘
Social“Benefits of Communications
Another argument for educalion subsidies is that educated individuals can
more readily, commun1ca§e with each other deriving greater returns from education.
It‘}s algo argued that because the students study similar th1ngs and because
of 1mproved communication skills, education can generate greater soc1a1 com-
pat1b111ty wh1ch may reduce the cost of daily living and add more stab111ty to

soc1ety.

The problem of optimizing social learning in analogous to the classical '

public goods/externalities problem of the bee keeper and the apple grower.
The bee keeper may underproduce bees and honey because he does not privately re-
ceiVe the benefits the bees. have on the production of apples, and similarly for
the apple grower. If the bee keeper alone expands his holdings of bees, dimin-
-dshing returns can set in since the input of apple blos§on§ is held .constant; .
_if the nunber of apple" trees ‘is increased at the same time the number of hives
is~expanded. the percenfage increase of honey and apples production can be
greater than if eithey party dpted independently. If the bee keeper and apple
grower cannot agree (@eaning the cost of agreement is too high)_td simul taneously
expand productjon,-an underallocation of resources in the areag can result. If
(ihe enforcemed% rosts are low or nil, a government requirement that the bee'
keeper ‘d apple grower eapand production can be Pareto efficient. Herein lies .

a justification for compulsory education up_to some level (for example, high

school). A1l students can benefit (in a manner simlar to a required expansion-

of.ﬁee and apple production) if certain courses or a certain duration of schooling

b 1430
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are required; beciuse.each student knows that others will be inéréasing theirh
literacy levels, and he may'wan: to converse with t-=a and relate to them,
the student may be motivated to learn more.‘

rdowever, - the public good argument is considerably Qeakened if the level of
edugatfon is not universal (as it is not in higher education). Students with
higher education may generate negative externa]itigs in terms of communications
on those who do not have degrees. The net effect of higher education may be

divisive rather than cchesive.

S -

Con-lusion A )
— . .

‘ We have attempted to introduce some logic into the good citizenship argyment
ef higher education rather than appeal to emotions. The Downsian Paradox
mekes ‘this argument highly questionable as grounds for subsidizing higher
edJcafion. Moreover, theemore recent social al]otattve benefit argument does
not necessurily imply subsidies if these beﬁefits are coqsidered Pa}eto
#rrelevant. The| gond citizenship argument implicity ascumes higher education
can mold individuals (with preferences, opinions, and attitudes) into good
citizens. Simce higher education is not universal, one has to wondereif the
argument can bédused in a democracy. Moreover, Tullock [70, ch. 1] has convin-_
cingly argued that preferences are nél as p]qstic as many would have us believe.
Hic argument is that advertisers would find 1t.morg efficient to cater to existipg .
preference distributions rather than attempt to shift preferences which may be o
costly. This, of course, runs counter to walbraith's thesis, Similarly, in
our model faculty and student choice may lead to learning situations where prefer-
ences arr. not drastically altered. In addition, students may emulate faculty

preferences for a grade but this emulation may not be lﬁsting.

. 137 -~




131

Considerably mcre research on votin% behavior is necessary to document

what might be called an allocative berefit to society of educated persons'

voting behavior as opposed to their behavior in the market.




CHAPTER VII
INTERDISCIPLINARY AND MULTIDISCIPL INARY PROGRAMS

- » 7416% of the in;tigu}ions have interdiscip]inan} ﬁrojects, Various organiza-
{ional struc@ures in the aﬁademic community exist to serve these programs. In
the hard sciences, for example, integration of biology and cﬁemistry,-engin-
eéring and chemistry, has been firmly estab]ishéd. Howe cr, integration among
soft sciencesrénd integration between hard and soft.sciences have only regently ‘
'feceived widespread appeal. Among the more‘bopdlar labels ‘for these programs
are‘policy science, urban studies, social policy, and social studies. In this
chapter we explore organizing Principles for such programs.] A model is developed
which conceptually delineates multidiscip]inary programs from interdisciplinary_
programs. More importawtly it examines some po]icy'implications of pursying
either program, We attempt to dentify the reward or incentive devices and the
costs of interdisciplinary Study from a-student, faculty, and organizational
viewpoiht. In addition, wé“examine alternatijve entry and survival Characteristics

of students and facu]ty.

programs, presented in Figure VII-1 [37]. Jantsch deals with epistomological
issues not treated in this paber.z Our limited objective is to examine the

organizational and output characteristics of alternative ﬁrdgram designs. For
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expository purposes, we modify Jantsch's types and give a somewhat different
interpretation of the four program groups. Our intent is tu concentrate on
the irput and output characteristics‘of alternative programs and more specifi-
cally the foregone costs (benefits) of students and faculty in pursuing alter-

native program designs relative-to a single discipline. For our purposes, N

FIGURE VII-1

Multidiscipiinarity:
no cooperation

’

&

Pluridisciplinarity:

cooperation without ’ -=h j -- ’I .
» coordination ‘f

Cross-disé:i plinarity:

rigid polarization toward L
specific monodisciplinary

concept i X —/

Iﬂterdisciplinarity: ~
coordination by aigher-
level concept
P 7
¢ <
7
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Jantsch's first two types (Multidisciplinarity and P]uridiscip]inari;y) wif] be
defined as multidiscipline programs. In both of tﬁe§e, discip1iﬁes are
essentially juxtaposed to one another with the student organizing the former
and ihe faculty organizing the la’‘er. .These progr;ms do not explicitly extend
.the:szject matter or analytic  framework béyndaries of the respective dis- -
ciplines. On the.qthe; ha: , we define Cross-disciplinarity and Interdisciplin-
aiity programs (Jantsch's latter typgﬁ) as extending the boundaries of the
respective disciplines in either of two ways. In a Cross-discipline program
tﬁe boundary of one discipline is extended. We define Interdisciplinary programs
as the extension of knowledge in,a new dimension not specifically bounded by
either the analytical frameworks or the subject matter 6f the respective
disciplines from which it is derived. It utilizes a set of common axioms \o
ﬁe?iVe new theories.3 For,exémp]e. bub]ic choice can ﬁe defined as- a discipiiné
that uses the analytical tools of economics as arplied to the subject matter
of political science. v

In summary, we shall concentrate on the production and demand sides of
program design of studies ihvo]ving more than one traditional discipline. Ve

shall not dithss the academic relevance of traditional disciplines.

Multidisciplinary Model : : .

Assume that two traditional disciplines, x,-and x,, are to be combined into
a single graduate prégram.4 The ‘two-discipline model may be expanded to "n"
dimensions. These disciplines may be both from the social sciences or one may
be from social science and one from natural science. This mix is critical
since aptitude and achievement inbuts mey be considerably more demanding in
the latter case than in the former. The options open to the student are represented

in Figure VII-2. It is ass.med that separate courses are offered side by side
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with no attempt at integration (for example, team teaching). Program-organi- ,
zation is simply some ratio of courses X and Xo (with necessary prerequisites)
taken in the respective disciplines. The student selects the courses, and the
ratio of x]]x2 wiéhin some institutional rule (for example, between Z @nd,Zz).
Assume Xg (at the origin) represents the achievement level of an under-
graduate who has sufficient prerequisites (achievement) to enter either a grad-
uate program in Xy or X,. _Further, assume this hypothetical student has suffi-
cient aptitude to successfﬁ]]y achieve or complete a graduate program in either
field, given the respective performance standards. That is, ﬁe has no compara- °
. tive advantage (disadvantage) either in an aptitude or achievement sense at
the time of entry. The 'scale is ordinal in that knowledge (courses) is s}ruciured

3 2 1.0 3

like building blocks: x° > x“ > x' > x". Assdme X] is the necessary achieve-

ment level in field Xy to successfully pass comprehensive examinations for a Ph.D.

The 1ine from x? to xg

in Figure VII-2 represents a time constraint (for example,
three years) to.the student, ,given his aptitudés. A student with higher
aptitudes (but the same relative aptitudes for X] and xz) would be represen'ted by
a parallel line to the right_of x? - xg under the same time constraint of three
years. These assumptions about student aptitudes are critical and will be

examined in more detai] in a later section. ///

Assume the rays (dotted lines) emanating from the origin represent

parameters (institutional constra1nts) on the allowable mix of X] and x, to

2
qualify for a multidisciplinary Ph.D. program. The student must achieve a
minigum of x:, given he achieves xg (specialization in x2) or similarly he must
achieve ‘a minimum of x; if he decides to specialize in Xy achieving x?. The

/ straight line runring from x? to xg assumes that one field of knowledge can be

sacrificed at a, constant rate to achiexe another field of knowledge. That is,

4
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the oppdrtunity cost of learning x] » Within a tipe constraint, is the foregone

Opportunity to learn Xy. We have assvmed,x] and X5 to be independent from one

\
another and the opportunity cost to be constant: ifl = K
. 3 X '
2
]
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\ .
(1eve!'sufficient to pass comprehensives) within éltime constraint of three years
may be’accompiished in a process sense (over time) in a number of ways, The
dotted line represents a linear acquisition of knowledge. The solid line
represents achievement increasing at an increasing rate while the dot-dash

line represents achievement increasing at a decreasing rate. Definitional
LS ‘ .

FIGURE VII-3
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work, but rather the acquisition of knowiedge or theory which may be applied
to a broad spectrum to facilitate understanding and/or prediction, Sﬁeaking

from our oyn discipline (economics) we feel that g learning Curve, .similar

(The Psychologists® S-shaped learning Curve, a case not illustrated here, demon-
strates that knowledge increases at a decreasing rate in the initial.stage,

at an incneasing rate in the intermediate stage, and then again at 3 decreasing

rate. )

{

Another view of the vertical axis is to consider the student's ability to
apgly abstract theory to Specific "real worigd" Circumstances. Such an ability
would appear to be éssential for such "applied theory programs as policy SCience,
A student With Timited €Xposure to a discipline may have a good understanding

of generalized models in the abstract byt May not have the Capaci ty for applica-

This i3 11Tus trated by the solig 1ine in Figure vi1-4 and resutts in convexed

Opportunities tradeoff curve.5 Students do not expend a sufficient amount of

time in eithep discipline to reach the stage of hi gh increasing returns. | The
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A
disciplines have learning curves in which achievement increases at adlecreasing
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curves. The dot-dash frontier in Figure VII-4 represents a case where both ’

LY

- rate 'with the amoynt of exposure (time) to the disciplines. Each of these
frontiers represents an identical time expenditure (three years). The corners

and 22) of each of the axis repnesent§ this particular student specializing

FIGURE VII-4
A
:
. 1 /
\\ .\
NN
N\ I .
N\ '\\
\\ ‘N, Three-year Program
N\ N, X/ %= 1
TN \\\
Vit N ¢ gre *
S I i N
N\
N :.\\.
INTH DU W NN
AN
1 \!
xl' ---------- , 4 i }\\ \\
; " RN \.
] N\ '
: \ ! N\ \
] 1 ' \\ \
' [
[ : i N \12
; [] i'll ‘%ll.
X2 X X%

Discipline (xz)

.




140 '

3

in a trad}tiona] &egree program, The tradeoff frontier for mu]tidiscip]inary
progranms. is Critically aF}ected by the un rlying learming curve. For exarple,
"if the 1earning cdrves,for Xy and X, are i creasing at an increasing rate (24'*‘)
then Xo'"" and x]"' ;re achieved by the student in three yea On the other

hand, if lTearning curves are such that they increase at a decreasing rate

of the student to learn in the other field, Pt icing the dot-dash frontier.

On the other hand, i7 the two fields are conflicting in the sense that knowledge

wherg he had‘no knowledge of x]) and vice versa, then the tradeoff frontier
will Took 1ike the'so]id line in FigurewbII-4. In a later section we shall
examine some of the implications to mu]tidiscip]inany students in terms of
Job oppdrtunities. Admittgd]y, the learning Curve is a rather abstract notion;

howvever, subjectjve Judgments based op teaching and research experience may
- ;

Process of offering new program.designs.

P]uridisciglinarz Model .

P]uridiscip]inarity is defined as faculty cooperation without a 'high'

degree of coordination as ‘opposed to mu]tid%scip]inarity which involves no

faculty cooperation op coordination, |p an organizagjonal sense, multidisci-
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side (faculty). "However, in order to obtain a degree the student must satisfy

-

such institutional constralggg as a m1n1mum number of semester hours and the’
e L

accepted ratio of x]/i2 courses. A plur1dsc1p11nary program, on the other

hand, is either a coordinated program among disciplines that have specific

course requirements and/or. team-taught courses in which faculty from different

‘disciplines teach certaip segments of the course. The distinction between the

\

two progransftherefore lies in who makes the decision--demanders (students)
or suppliers (faculty) with respect to program structure. . ;

The bturidiscip]ine program offers some promise of eipanding the tradeoff
frontier throygh facu}ty cooperation by eliminating redundant concepts, thereby
leaving more time available in the three-year span for learning (teaching) concepts
in the respective disciplines that are distinct and unique to each discipline.

For example, the concept of functienelism in sociology appeafs to be some- |
what similar to specialization in economics. Cost-benefit analysis seems to
be a component of many p011t1ca1 science, economics, and eng1neer1ng programs .
A concerted effgrt on the part of the facu]ty would have to be made to avoid

semantic and terminology d1fferences in these conceptual similarities. It is

" assumed that multidisciplinary faculty are drawn from the'traditional disciplines

and that an incentive structure to encourage involved faculty participation is
dbEent. A later section wil] discuss the costs to faculty of engaging in a
program that involves a strong commitment to understand other disciplines.

Therefore, it is assumed that courses or copcepts are juxtaposed to one another

with limited cooperation that may avoid redundancy as long as faculty costs

are" ¢ high.
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Market and Status Implications of a . f
Multidisciplinary or Pluridisciplinary Program

Figure VII-5 represents achievement possibifities within a three-year

time constraint assuming a ]inea;-tradeoff frontier. Assume Z (x], xz)
represents a degree. in field X and Z (x], x2) a degree in f1e1d X9 and

: 2 (x], x;) a multidisciplinary degree. The multidisciplinary student who

" chooses a.bundle of courses such as Z]2 (x}, x;) is at a rslative disadvantage’ .
in achievement at the end of a three-year time constraint when ,compared with
either traditional d1sc1p11ne Z] or 22 since x% > x} and xg > x; The multi- /
d1sc1p11nar1an of course, has a comparative advantage in Xy over the traditional
student in X« Whether the comparat1ve advantage outwe1ghs the comparative
disadvantage or.vice versa remains to be seen. A convexed tradeoff curve
increases the differen£1a1 and a concave curve diminishes the differential.
This differential may be a sufficient barrier to entry into a traditional acadehic
department in either fie]? Xy or X,. The mu]tidisciplinarién may lack the

competitive position as a colleague. We have not found data to support or -

reject this hypothesis. On the positive side, a strong demand for products

(students) from multidisciplinary programs would appear to exist where firms, .
governments, or academic institutions have problems of indivisibility of
resources. For example, a junior college may find these students exceptionally -

weli-suited because they do not have adequate resources to hire one specialized

student in X and one in xo+ The choice in ;he absence qf 212 is Z] or 22.
Similarly, government qgencie§ énd small firms may also have high demands for
training such as 212 (x}; x;). Agencies, firms, and institutions who can afford
to hire at least one X type student and one x2 type student are presumably better

off with students fréﬁ\{:§d1t1onal degree programs. Two students who complete a
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multidisciplinary program in Xy and iz are not equivalent to two students each

of whom completes a program in the f}aditional disciplines, Xy and x,_ respectively,

2
(that is, Xp ¥ X # 2(1/2 Xy + 1/2 x2) since the lati2r is not multiplicative).
That is, the specialized dedree has a comparative advantage relative to

+

multidisciplinary student because the specialized student has gone into more

FIGURE VII-5
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depth. In terms of the kncwledge space, one individual who spgcia]ized in #1
and one individual who specialized in Xo is represented by the point Z' in
Figure VII-5, whereas two iéterdiscip]inary sthﬁenté a » represcnted by the
point 212. 0f course, some departments may find it advantageous to have
multidisciplinarians because of the.potential cross-fertilization of fields.
More will be said on this at a later stage.

Expanding tﬁe number of traditional disciplines in a multidisciplinary
progra: frem two to"n' increases the student's comparative djsadvanfages in
each fielu und diminishes the comparative advantages vis-a-vis traditionai
disciplines. To the extent peer group and status reiation;hips among faculty
or professionals ‘are a function of some critical level (threshold) of expertise
‘in an area, the student may find it increasingly difficult to compete in the
mar«et as the nﬁmber of’diScip1ineS combined into a program increases, given
a certain time expenditure. Assumptions about the 1earning'curye i.. each
dizcipline become even more critical as the number of disciplines invo{ved in

2 program increases.

Student's Kelative Aptiggggs and Achieveiients

. Figure VII-2 assumes that the student has present achieJEment levels (xo
at thé origin) that encble him to enter either program (x]or x? without
preparatory courses for either discipline. In addition. 't is assumed that the
stydent has sufficient aptitudes to successfully compete in either (but not
both) procram within a three-yc.r period . A student who possesses sufficient
aptitudes for either program is represented by the solid line in Figure VII-6.
The dotted line represents a student with a low aptitude in program x, and a suf-
ficient aptitude to complete program x, within three ycars. In other words, it

is assumed that the student repreSented by the dotted line is not able to reach
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an achievement level X3 in three years that is required for gradudation if he .

specializes in Xo (that is, he has a comparative disadvantage in X5 relative

to x]).6 Therefore, a student who chooses a mu]tidiscip]ihary program may have

aptitudes such that he will not be channeled into his area of comparative

B |
advantage. Moreover, his comparative disadvantage relative to traditional
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discipline students in X, is even greater (x2' instead of x2").

- Form a poliby Viewpoint, it seems that students comtempfating multidi,ci-

reliable information in terms of Past achievement decreases . Lack of sufficient
information to establish an entry criterion may result in 3 number of issues
to consider in program design. If the Performance criterion (for example, Zm)

in multidiscip]inary programs is not to be varjed and attrition rates minimized,

Increase time expenditure for Students--that is, spread the course
Work out over longer time spand and/or have Pre-requisites and/
. r

3. Make expenditures in gaining information on stucdent', relative
aptitudes and make selcctions accordingly (information costs may

4, Adjust the performace criterion (for example, level of achieve-
ment beloy Zm). ‘

Interdiscip]inary Programs and Faculty

The Preceeding analysis focused on the student. Our definiffon of multj-
and pluri-discip?ine Programs assumes that the student js responsitls for |
"getting it all together," with a minimum leve] of faculty Cooperation (due o
a lack of incentive Structure) in pluridsciplinary programs . However? a major

criticism of , multi- or pluridisciplinary approach is that the burden does

rest with the_ctudent. Hithin a time Constraint, the student in 3 malti-

disciplinary Program does not attain the Same achievement levels in Xy or X5
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vis-a-vis students in the traditional disciplines. Therefore, there is a question

as to whether a student is able to coordinafe the material.

Cross- or interdisciplinary programs are assumed to be organized by
faculty,and the faculty has the réﬁponsibi]it} for "putting it ai] together."
In the case of a cross-discipline program, a set of axioms derived from one
discipline is the foca}/bbint, and other disciplines are fed through this
axiom set. In an interdisciplinary program a new or eclectic set of axioms
are developed tawards which all disciplines are directed. Emphasis 1is on
facu]ty“behavior; student ab{lities play a passive and receptive role in
program desigr and content.7 . : .

This saction consfders aspects of interdisciplinary programs in terms of
’facu]t} costs and benefits. The aspects covered include: opportunity costs,
expected payoffs, time incidence of cosis and benefits, aptitudes and achieve-
ment levels, psychic and status costs. n

The individual faculty member trained in a traditional discip13ne who
engages in interdisciplinary study does so at the cost of foregone opportunities
of further research and 1earﬁing in his traditional discipline. A\leafning
possibilities curve, similar to that in Figure VII-2, could be viewed from the
perspective of faculty instead of students. However, according to our previous
definition, Ero§s-disciplinary or multidisciplinary programs expand the frontier
(extend or generate new theories). In the absente of extension or generation of
theory, the program falls undér the previous definition--multidisciplinary
programs where fields are juxtaposed to one another. .

Let us assume for the moment that faculty interaction with other aisciplines

does not extend the theory of either discipline. The interaction is assumed to

be a juxtaposition of the two fields embodied in a single faculty member. This
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would surely increasg‘gig market power since he has a dual discipling, but would
not necessarily increase his teaching éffectiveness over two persons (one from
X1 and one from xz). Obviously, t'is is an extreme case, since knowledge of

two fields by one person presumably increases his perception of both fields.

?2 (x?,‘xg), illustrated

‘However, for an individual to gain human capital such as Z
in Figure VII-2 requires a significant investment costs (for example, six or
eight years) for a single individual. In addition, it is not clear that speciali-
zation in a single discipline in the same time constraint wou{d not have greaier
, .returns to the individual. Therefore, a priori, it would seem that only a
program with a specific intent to develop new theories is justified %n combining
disciplines into a single organizaticn. A program that realize this intent
may not leave the student in a significant comparative disadvantage vis-a-vis a
single discipline program.8
The extension (cross-disciplinary) or new ﬁnte;disciplinary) theories may
be organized in several ways. It appear< that 1 necessary pretequisitc is
{ ' that the traditionally trained perso: change his environment from constant
contact with his own discipline ts constant contact with other disciplines.
Physical location of the faculty fpom the respective disciplines within one
organizational structure may contribute to this environment. This factor..however.
which may be a necessary condition, may not be a sufficient condition for the
development of an extended or new thecry. In any event, new proérams are being
wdesigned this way. Interaction with.other disciplines may occur in a number of
ways. A faculty member in X) can take courses in x,. - Faculty member x, and xé'
may interact with a common objective to integrate and develop théory. Whatever

the means to obtain the end (extended or new theory), the traditionally trained

person has an opportunity cost of engagingin interdisciplinary program development.
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There is a high degree of uncertainty in the future realization and payoffs
of an interdisciplinary program: Different individuals (faculty) may have various
expectations of the program's realizations, in spite of a sErong desire for the
developmént of Qn interdisciplinary program. The expected payoffs of remaining
in cne's owd discipline are relatively certai% because the faculty member has
a grasp of the entire framework and information costs are therefore lower.
Weighed against the certainty of the single-discipline approach is a high degree
of payoff uncectainty in interdiscip]inarj work. This uncertainty is two fold:
(1) the program's future realization.is uncertain and (2) thejindividual's
ability to grasp and integrate theori®s other than he is trained for is also
uncertain. Therefore, the costs (foregone opportunities in the traditional field)
. of inierdiscip]inary work.are immediate, whereas the benefits (gxpected payoffs)
are distant and more uncértéin than the returns from the traditional program.

In a present value sense it can be argued that the returns to faculty engaging
in interdisciplinary activity are negative or below that which could bs achieved
in traditional programs. ,

A faculty member may not have the achievément levels or aptitude levels
_(expected or real) to learn another discipline without tremendous time and
opportunigy costs. That is, if the faculty member has aptitude levels similar to
the dotted curve in Figure VII-6, the investment costs'of engaging in 1n;erdisci-
plingry work invo]ving'x2 are éven higher. Furthermore, there would appear to
.be psychic costs in attempting to learn other disciplines. Integration of the
disciplines may require rejecting some of the traditional framework. Afier a
number of years of menta’ conditioﬁing devoted to learming a discipline, such
rejection may be extremely disturbing.

Finally, the uncertainty costs are presumably less to the faculty member who

has sufficiently established himself in a traditional discipline relative to a
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younger member. If the interdiscip]inéry program fails, the younger member may

not find it easy to transfer back to his traditional field, at least not as easy

as his more established co]]eague. In surmary, there may be cons1derab1e talk about
interdisciplinary programs and strong pre.erences for integrated:disciplines.
However, because of the constriints or op;ortunity costs of traditionally

trained faculty, we hypothesize their behavior will be inconsistent with their

stated objectives. That is, there will be only token attempts to integrate.

5

Decision Rules '

An organizational structure is necessary to design and to carry out a new

program. There é“" a number of alternative organizational structures and possible
\
decision rules. 0ne alternative is a program director who makes all decisions.

A director with dictatorial dectsion power has the potential ability to inflict
considerable costs upon the fﬁcu]ty and is unlikely to be selected as faculty
have more democratic choices available to them %n traditional .,,artments.9
Commi ttee organization seehs to be the rule in academia. Assume our inter—.
'd.c nary program develops committees with an implicit constitutional rule
that the respective disciplines have equal representation on all committees.
Assume three traditional disciplines A, B, and C are drawn upon to form an
interdisciplinary program. Note again that equal representation may be necessary
to attract faculty from other disciplimes.

This section introduces the voting paradox which has been_considered an
anomaly in the literature apd perhaps underestimated, since we do not have a
great deal of empirical information on the process of voting. One empirical study
has demonstrated that the "paradox of voting" has occurred in university

elections [ 46].
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Table 1 is constructed to illustrate the "paradox" with’ a three-member®

commi ttee which can be generalized to "n" dimensions.*

Table 1

Individuals

>3 X0
—t
—

11
c
A
B

W N —
OW > =
O

’

It is assumed that there are three alternative motions (A, B,‘C) which are to
be voted on under 'a majority rule. The columns represent the preference
orderings of- the threevmembers (disciplines). If alternative A is put up against
alternative B in a straight majority yote it can be seen that I and II vote
for A and A wins. Similarly, if B is put up against C, B wins.” If A is preferred
to B and B is preferred to C, it should follow that A is prefeived to C, However,
we see that C is preferred to A, given the preference orderings of I, II, IT1.
Th1s outcome has been termed the voting paradox. For a number of reasons, the
importance of the paradox may be limited. Of course, the relevant question is the
frequency with which the paradox occurs. "If rankings are equally likely over all
the alternatives for all persons, and if the number of voters becomes large, in
the three-candidate or three-alternative model, the probability of a cyclical
majority occurring approaches 9 percent" [f3, p. 119].

On some issues (alternatives)of this hypothetical three-member committee,
the frequedcy of preferences as illustrated in Table 1 may be quite nigh, given
our assumptions. For example, conside: the alternative methods of student eval-

uation. Assume student A has an economic background, B has a soéio]ogy background,

and C a political science background. Assume the three students are in an’




interdisciplinary course that utilizes team teaching. It may be likely that the

- first-ord;r preference for ea&h faculty member (I, II, IEI) corresponds to the
students' backgrounds. The ordering of students may-reflect the information anh
background ofgeach, faculty mmeber. The information costs to a sociologist to
obtain information for evaluating a student's knowledge of economics and p011t1ca1
science may be egt#eme]y high. Assuming second- and third-order preferences

arc equally likely, a pari-wise comparison of student performances may increase

to 25 percent the probability of the "paradox" occurring.]o

This assumes that the
interdisciplinary faculty team uses a majority rule in ranking students. If
each student ﬁéeded a majority of faculty to give him high marks (that is, first

preference ordering) in order to pass, we should expect a high attrition rate.
The occursence of the paradox leads to considerqple canfusion to the student ‘!
who is nnt able to understand his relative.class standing. For example,
student A may ask faculty members I and III-how he compares with student.B and
may receive encouragement, but when A asks faculty members II and I11 about his
performance relative to C he may receive discouragement. If the program uses
a unanimity rule and preferences 1ike those in Table 1 are frequent then the
attrition rate (flunk out rate) will be relatively high.
In practice, the paradox may not.occﬁr since the inconsistency is obvious.
Table 1 is simply an ordinal ranking. It is likely that the preference intensities
of some faculty may vary considerably among different students. For example,
referring to Table 1, faculty mgmber If may feg] very strongly about keeping
_student B in the program while faculty member I ranks A over B and faculty ~e-ter
I1 ranks C and A over B, although the intensity of their rankings may bLe SO Tou

as to be almost indiffcrent. In other words, students A and C, who have backgrounds

similar to professors I and II regpectivcly. are ranked higher simply because:

the professors lack information which would allow them to evaluate these studenis
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in fields other than their own. Under this hypothetical example, B is likely
to receive the highest ranking (an “A"). The outcome is a result of vote-irading
between faculty member Il and faculty membef% I and II1. That is, I and III may
not vote their first preferenece because ihey do not feel intensely about their
first preference re]aiive to the second and third preferences. Note the public
choice problems of grading that do not arise in traditional disciplines.

The analysis suggests that implicit or explict vote trading (logrolling)
may be more prevalent in interdisciplinary programs than in traditional
disciplines due to the infreased probabiltty that preferences\?re determined

in a»unique manner, leading to the occurrence of the "paradox."]]

The analysis
suggests that the optimal strategy for a student is that he have at least one.
faculty member of a; interdisciplinary team who feels extremely intense about
his performance.

The “paradox" has been discussed in terms of student evaluation, but it may
also occur iﬁ comnittee decisions on other issues where fi;st-order preferences
are uniquely qeterﬁined by a faculty member's discipline. For examdle. statis-
tical methodologies in the social sciences seem to differ considerably. Decisions
concerning course offerings. that are derivations of the traditional discipTines
are another example. Finally, if faculty members are not responsible to a i
single departmeﬁtal organization, it is likely that vote-trading will not occur
as frequently, since there are fewer issues to trade (promotions, hiring, or
new faculty, etc.) |

The importance of the paradoximay have been overstated in this chpater.
However, litile attention has been given to the organizatiohal and decision
rules 1in mu]t1q1sc1plinary or interdisciplinary programs. These collective

'decision rules become all the more important, when by definition, these pro-

grams aré an attempt to reconcile different perspectives and frameworks of
¢ .
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the traditional disciplines. The choice of decision rules may be a major
factor that iphibits a convergence of traditional disciplines.

Finally, it is not clear that proposed interdisciplinary programs -should

inolve teaching. If the intent of these programs is to develop or extend

theoretical frameworks, teaching may det}act from -this goal which may properly \
be censidered research. Funding arragnements tied to student enrollment may,
of coutfe, be the reason that these new Programs are implemented without a '

developed theoretical framework.

Conclusion ' .

-

. University resource allocation is an important policy issue. Too often
decisions are made in the un}versity community that reflect vested interest
groups within iacademia. This chapter has examined some tradeoffs that must be
made when cons1der1ng the development of new multidisciplinary or interdisci-
Plinary programs. We have tried to be neutral about the value of these programs
relative to the traditional discipline approach. Rather than criticize the '
programs, we hopefully presented a useful set of ideas to those institutions
contemp]at1ng new programs in multidisciplinary or interdisciplinary stud1es
The classification of programs in terms of student and faculty organ1zat1on is an
operational rather than ep1stomo]og1ca1 concept and seems to necessarily be the
first step in program design. Institutions considering multidisciplinary
programs should consider the market potential for such students. Government
and private ;rganizations that have probleis of resource divisibi]ity represent
the best market potential for products (graduates) of these programs. The
comparative disadvantage of students in multidiscipline programs relative to the

traditiona]disciplines increase as the nuiber of disciplines involved 1’ncr‘easos.]2
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SimiTar!yﬁinointefdisciplinary programs, as the number qf disciplines increases

faculty costs of integrating‘disciplines also increase. Finally, the decisionf'
making rules that determine student evaluation and pro’ am desiﬁn may lead to

A1l of these factors suggest’ that multidisciplinary and

grexpected outcomes.
13

interdisciplinary programs should be initially restricted to two'disciplines.
The two-discipline approach may represenf the greatest gains from exchange

and minimize the opportunity and decision-making costs.




CHAPTER VIII: CONCLUSIONS

<y One ean argue- that the emergence of disciplines is the result of aftempting
to minimize the externalities associated with public good type lectures. Critics
of the status quo in higher education seem to implicitly have a tutorial fécu]ty;
student exchange model in mind when ad&oeating change. Clearly such arrange-
ments would internaMze the exterﬁalities associated with student'and faculty
interactions in the 1earning process; however, significant ecenonﬁes of scale

associated with classrooms would have to be sacrificed. In addition, critics

are often expressing an opiﬁion that certain preferences (for example, students)
should count more than others (for example, faculty or taxpayers). We have
used the rea1istic assumption that the professor has the right to determine
what is taught (he defines the student's field of choice) and the riéht to
rank student; according to his preferences. These rights are granted under
academic f;eedom. While the professor can be considered as a despot in the
classroom, the student still has considerable freedom of choice. He can
choose to allocate his time aceording to his preferences and can vote with his
feet (that is, change curricula). Consider the Coase Theorem in this context.
Suppose students had the right to determine what is taught and how they we}e
ranked. Would the a]]ocat1ve outcome be considerably different?

First, such a property right arrangement wou]d raise a number of col1ect1ve
choice problems. Some decision rule would be necessary to detemine what is
taught and the criteria for ranking. 1f a rule of unanimity were used, it is
likely that nothing would be taught and no.ranking'scheme weuld be decided upon.
If rajority rule, then the medion student's preferences are satisfied vith
extcrmalities generated to n7p -med1an students. Moreover, a grade distributim{

is 11ke1y to result with the minority getting D's and F's. It is not clcar that

ivd .o
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the grade distribution would reflect the ordinal ranking of students in an -

achievement sense. Considerable student effort would be devoted to logrolling

' . )

. that would otherwise be devoted to scholastic activities or leisure. A full
discussion of this i§sue is beyond the scope of this book. Furthér research

‘along the lines of Tiebout's'mOQel'versus voting models would appear to be

fruitfyl in examining altgrnative property right arrangements for students and faculty.

We devoted a consideraéle portion of this book to examining the inherent ‘ |
difficu]ties of def iing the marginal product of professors (for example,

. good teaching). Academic freedom permits decentralized decision making A
(individual professor's preferences count) which has attributes of a competitive
environnent, while at the same time creates difficulties of devising an incen-
tive system on a pérformance'criteria. On the other hand, standardization .
of exams and/or the definition of knowledge would inhibit competition and raise
a number of collective choice prob1§ms. Prﬁfesso}s would mechan{stica1134attempt
to maximize student scorei\with little motivation to extend inquiry beyondnthe
"standardized" boundaries of knowledge. Academic freedom ve?sus stadardization.
represenés a di'lemma for which we see no pat answers. 1

W9 have applied the tools of consumer_choice theory; wage theory, and
collective choice theory to learning. We haQe attemp ted to take a positive
approach in describing student and fahulfy behavior as "it is" rather than
how it "ought" to be. Even though'our'definitions‘of'utility functions and
1earning %unctions have been‘extreme1y simple, the implicatibns‘derived from
them ne ¢ a certain degree of complexity. While theoretically we have been able
to distinguish between, aptitudes (a rate concept), and achievement (a stock con-
cept), operationally this is a difficult task. Moreerr,'there is the operational
difficulty of extermally def1n1n% opportunity cost associated with any choice

‘ ! 1v4
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ilearning) Process. We have ysed the heavy pound of “ceteris paribus" to

> . do so theor;tica]]y.

Finally, there js the problem of data tc Support the models. e have

focused vn time allocations of students and faculty in'developing our theory

in the near futyre. The data required would entail considerable expense, How-"‘
ever, we do feel oyr analysis shoyld iead to .mproved empirical studjes given
existing data by emphasizing the general framework in which students and
:faculty make choices. Partial analysis of behavior in 4 cingle classroom in
essence denieg Student choi£e4ot (12 existence of a]terﬁatives. Moreover

we have defineq improverments of efficency in learning ip 3 way that does

not ignore costs imposed’on students and facu!ty. Efficiency definitions to

date have for the v part ignored OpPportunity ccsts by focusing on physical

resource costs.

appear to be 3 fruitful avenye of further research. The integration of a
compareiive statics methodology with a dynamic approach would undoubtadly

improve the analysis. An examination of other institutional arrangements such

the models presented in this book, We are Perhaps optimistic in our view

that we have "learned" something abayt learning. P
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NOTES

Chapter I: Introduction

1
]AttOmpts to Build "expectations" or "risk attitudes" into economic models are
similar in intent to psychslogy models. We do not have measures of these
attitudes independent of revealed behavior.

2Not only is there absent the notion of opportunity cost and inherent difficulties
of meesurement from an external observer's viewpoint as discussed by Buchanan
[12], but also the educational ps,chologists have not attempted to deal with
problens of interpersonal utility comparisions in much of the surveys an
attitudes, values, and opinions.

Chapter I1: Student Chojce
]We assume the proper signs for the second order conditions.

Zwe arc: considering the learning process as defined over these fields of
knowledge. This assumption is far more restrictive than the psychclogists'
which would consider the behavior of children net touching a burner on a
stove as learning.

3we assume aptitudes are constant. This assumption is in marked contrast

to psychological learning theories which examine the variability of aptitudes
to arrive at learning curves. For example, the linear relationship in

Figure 11-1 is often :-awn as an "S"-shaped learning curve. For comparative
static purposes, the . istant aptitude assumption is not as critical relative
to attempts at defining-learning curves. See [62] for models that do not
assume constancy. These models lead in the direction of corner solutions

of "specializing" in knowledge. B

4An alternative apprcach would have been to start with Becker's [6] full
income odel. Full income would have been equivalent to full achievemont
where time devoted to activities other than scholast: effort would be an
incidental by-product

Swe could substitute foregone income for leisure. However, we are primarily
considering the full-time student who has limited job opportunities and
confines his activity to the campus.

6Echause [26] has presented evidence that those who have higher educational
Tevels seem to expend more hours working in their jobs. This is, of course,
a ditterent setting from that wve are considering.

7Aga1n. assuming the preferences of both students are identical.

8Note that this argument ic not necessarily symetrical. That is, a student who
*has test scores below the average student body scores may be rationed out by

v
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formal admission’'s criteria. On the other hand, students with test scores
above the average do not appear to choose schods that are highly divergent
from their individual scores. :

9we shall go into considerably more discussion of the relationship between
grades and faculty preferences under academic freedom in Chapter III.

We are not considering gqrades to be based on gain scores but rather the final
achievement scores of students represented by the final exam or a weighting
of exams. We aiso assumc grades are generally based on an ordinal ranking
and not a cardinal ranking.

]]We do ‘not wish to imply that in fact there is a normal distribution of achieve-
ment such that the mean equals the median. Our argument can be generally

applied to distributions other than a normal distribution.

2If varia.ce in achievement is permitted, then criterion reference testing is
similar to normative reference testing which involves a distribution of
achievenent levels among students. We are considering only full-time students
usually defined as taking a minimum number of courses per semester. Of course,
time adjustments can be made to adjust to normative reference testing by

students not taking what is classified as a full load.

]3we have not introduced goods and services other than education into the
student's utility function. If he were to pay the full resource cost of his
education, it would be necessary to consider the tradeoffs involved in an
increase consumption of knowledge for which he has a comparative disadvantage
versus a decrease in the consumption of other goods and services or more
g2nerally a decrease in income.

]4Again, the distinction between the two criteria largely uisappears if students
can adjust their course load. However, full-time status, defined as carrying

a minimum number of courses, conveys certain advantages such as lower tuition,
scholarships, loans, etc. Note that if we defined full-time status as a minimum
time expenditure rather than course load, taking three credit hours per semester
may be considered full time for some students if they choose some fields

(that is, comparative disadvantage).

]Swe are assuming that grades are a constant function of student effort. If
grades are based on a normal distribution, i\ is likely that the boundary of
the feasible set will be concave. Similarly, if aptitudes are not constant,
the boundary will be non-linear. See [62]. It is also unlikely that a corner
solution will be chosen, since the student would have to repeat thec course
rasulting in a higher time expenditure for the degree.

15 Field x, can be considered as Albert's major for which he prefers to receive
relatively Aigh grades (B) even at the expense of bwer jrades (D) in Xy«
17

Staaf [62] used SAT verbal and math scores and CLEP verbal and math scores
as proxies for the ability rate of substitution in a regression to predict
the probability of curriculaer choice.

16/
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]8The rate of change would be considerably higher if we considered more narrowly
defined fields such as switches within one curricular group (for example,

switch froim sociology to political science in the social sciences curriculum)

or if we considered multiple switches within a student's college experience.

]9It sould be noted that the number of observations for each cell was quite
small. In addition, the standard errors were high. This analysis is only
suggestive and a much larger sample would be desirable.

0The correlation between four-year cumulative grade point average and final
two-year average grade point average is only .42 [48, pp. 23-24].

2]A study at Virginia Polytechnic Institute and State University [8] indicates
that those studenis who switch tend to have a success rate as high as those
who do not switch. This . evidence also indirectly supports the differences in
performance criteria and the pattern of redistribution to lower performance
curricula, |

22This section is an abstracted version of a published article [63].

23In addition, it is conceivable that preferences may be such that less of
X, s chosen (that is, a Giffen good).

24Other studies on pass/fail reveal similar results. However, Feldmesser's
methodology appears to be more satisfactory since he concealed the intent of
the study and considered a student's entire bundle of courses as well as
obtaining data on student time expenditures in various courses.

Chapter IIl: Faculty Choice

]Importdnt exceptions are Buchanan and Devletoglou [16] and Breneman [9].

2Fol|owiug Niskanen [47, p. 15] a bureaucracy c2n be cha-acterized as: (1)the
owners and employers of these organizaticns or bureaus <o not appropriate

any part of th2 difference between revenues and costs as personal income;

(2) sofie part of the recurring revenues of the organization are derived from other
than the sale of output at a per-unit rate.

3Ne;fu11y recognize that the totality of knowledge is not defined by professors.
We are examining learning only in the context of a formal institutional process.
A student who reads a book that has no relationship to his course work is no
doubt learning. In this sense the psychologist's definition of learning is

far more general than ours.

4There are of course broad constraints on what is taught. For example, touuy
there are few, if any, geographers who would teach that the earth is fla-
although there are other concepts that are not well-settied.

5This may well be happening if faculty are paid on the basis of student evaluations.
See Chapter IV on Grade Inflation.
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6Ne shall present evidence that teaching does not appear to enter into salary
determinations in spite of public announcement.

7We assume the professor satisfies some minimum threshold of effort devoted to
teaching such as attending lectures and administering exams. This effort is
what Adam Smith refers to as "to perform it in as careless and slovenly a
manner as that authority will permit." The authority in this case consists of
administrators and legislators. Therefore, we assume Ei >0 in all cases.

81n another sense faculty behavior may not be considered as charity. The
professor in ranking students in his class essentially screens out those students
whom he will not have to deal with later on (in advanced courses). Thus, he
makes his job easier in the sense that he will have to devote less effort

for any given achievement level if he can screen low aptitude students out.

For a detailed discussion of the distributional question see [32].

9rhe reader should consult the article [15] for a full explanation of the model.

]ONe leave to the reader the figuring out of the effects of different aptitude
levels and different prior achievement levels of two classes.

nEfficiency in learning is not very well defined in the literature. Often
what is called efficiency is simply a faculty member's higher effort levels.
In the absence of an incentive system to induce higher effort levels, it is no
wonder that few of these so-called innovations are adopted. Our efficiency
definitions require either a lower time expenditure on the part of the studert
or professor for any given level of achievement. A more general definition
would also include other factors of production (that is, bui]dings,¢§achines,
etc.). See McKenzie [43] for a discussion of the effects of a chang€ in
technology in {S?cher evaluations.

IZStiglitz does examine the case of comparative advantage. We wish to relate
this case with the professor's role of grading.

]3There were also a number of students who withdrew who were just barely main-
taining the minimum C average.

IASome studies [26] are indicating that the rate of return to drop-outs is’
higher than degree completers. The rate of return may be higher but the salary
of the degree holder appears higher than drop-outs when the cost of investment
is excluded.

5As a side rote self-employed persons, aside from the professions, tend not
to have high educational levels. This fact may partially be explained by the
absence of the joint production process and no need for external 1labels.
(screening) since the employer znd employee are one in the same.

]6This analysis is not applicable for high aptitude students who expend consid-

erable effort since their class rank will be high regardless of the shape of
the professor's grade distribution.
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Chapter 1V '

]Sa1ary figures are adjusted by the consumer price index. Thus, the nominal
change in average salaries was 4.3% from 1970 to 1971 which is below the change
in the consumer price index. .

2Note that formula budgeting internal to a university may not mathematically

be determined such as receiving one full-time faculty pasition for every 320 earned
student hours. However, at the margin, we would argue that budget increases

will go to departments that experience in increase in enrolilment as opposed

to departments that experience a decrease. )

3The student protests on campuses in the sixties has also led to administrators
catering to student preferences. Campus riots and discruptions can cause
legislators to react negatively to future appropriations.

4See Freeman [29] for a model that looks at the effects of a change in relative
wage rates on curricular choice. Freeman is essentially assuming the relative

non-pecuniary benefits across curricula do not change and looks at a change

in relative wage rates. We assume relative wage rates are constant and look

at changes in relative non-pecuniary benefits (that is, leisure) from a change

in the relative price of a curriculum (that is, increase grad£§§. He examines

a different margin than we do, so in a sense the two models are compatible.

A more general model of student choice would include future incomes as well as

the factors we constder.

sTaubman and Wales [66] consider higher education in the aggregated and not
the potential gains from identifying (1abeling) a student's comparative
advantage. Therefore, their estimates are understated relative to a case
where students were not channeled.

6This chapter is similar to t“é discussion of pecuniary externalities, where
grades play the analogous role of prices.

Chapter V

s

]Some have also argued that the relationship is symetrical in that teaching
adds to research ability.

2Itshou]d be noted that one can view some research as a teaching outcome in the
future yhen the research becomes an accepted part of the stock of knowledge

and widely disseminated. Thus, one can think of an expected present value of
rasearch I terms of teaching outcomes.

3Token payments to yood teaching often come ‘n the form of teaching awards

or excellence in good teaching. These payments are seldom very high ($100 or $200)
and usually given only ¢n a once and for all basis with sone schools stipulating
that faculty are incligible to receive further awards until a certain time period
has expired.
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»

4In addition, Principles teachers can often make an agreement that thejp textbooks
Will be used, thus generating additiona) income in the form of royalties,

SIf we were to draw 3 relative wWage rate line op Figure v-1 it would be Perfectly
elastic resulting in a corner solution at 7 which maximizes income,

6It should be noted that there are probably diminishing returns to publications
after a threshold has been reached, Thus, we mi ght expect either more leisure
Or teaching activities as a ?rofessnns “vita" expands,

7Figure V-1 is borrowed from Buchanan [N, p. 138] who used it ina slightly °
different context. The same sort of analysis of research and teaching as
Joint Products jg developed in much more detaj) in an article by Nerloy [44].

of
even larger benefit/cost ratio of quality institutions,"

]The citizenship argument for publijc education ‘jn economics 1s summarized

in the following Statement: v ] ]

the American society....Our human freedoms, as reflected in oyr democratic
form of government, depend upon the decision making of millions of individual

Citizess, QOyp living standards, sg long the envy of othep peoples, can grow

3Since the private benefits of these types of courses are low, we should. expect
lower effort lTevels from students taking these courses, -

4This sort of motivation js often apparent by the introductony 6omm9nts of
students taking Principles of economics courses, We have often heard the
siatement that students fee] economics will teach them about the stock market,

4

]This chapter is a revised version of an unpublished Paper by one of the authors
and Francis ¥, Tannian of the Division of Urban Affairs, Uiiwersity of Delaware,
The €xperiences of designing a ph, 0. program in urban affairs Jed to the
development of this paper, 71 authors are indebted to lrancis X, Tannian

for his Permission to use the# . -

[y
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2Jantsch refines and elaborates on his types in more detail in_his article.
In addition, there is one higher level called “Transd3c1p11nar1ty" which is
a multilevel coordination of entire education/innovation system.

3Jantsch distirguishes between teleological, normative, and purpositive levels
of interdisciplinary studies.

4The analysis may be extended to the undergraduate level with considerably
weaker conclusions especially with regard to market implications.

5The convexed opportunities curve obtains with either one discipline (x,) repre-
senting increasing returns and the other discpline (xz) constant returns or
both representing increasing returns.

6Expanding the time expenditure beyond three or four years may result in a
zero or negative discounted net return to education, unless future payoffs
are extremely high.

7Passive in the sense that he has limited responsibility for developing sub-
stantive interdisciplinary studies.

8As Gordon Tullock has indicated [61] some theories seem to be the result

of "accidents" and, therefore, it may be questionable whether organization

will lead to theoretical developments. In addition, we believe that new
theories cannot be derived from any arbitrary set of concepts or frameworks

in the respective disciplines, but requires narrowing the field to a subset

of "basic" and fundamental behav -‘ral postulates or axioms that are as neutral
as possible with respect to th normative aspects of the respective disciplines.

gThere are, of couse, some areas,that the faculty may agree to a dictatorial
rule. These ateas may be administrative tasks or decicions which faculty
are indifferent or decision-making costs are too high--duties similar

to the traditional department head or chairman.

]OSecond and third order preferences may of course not be equally likely. If
‘preference orderings are 1ike Table I rather consistently, the probability

of the paradox occurring is increased. However, if, for example, sociology

and political science rank economics as a second order preference frequently, the
probability of the paradox occurring is decreased considerably.

nExph‘cit vote trading may be taken to mean I will pass your student if you pess
my student. Of course, the traditional discipline courses are taught by one
member of the faculty and grades are not determined by committee decions.

]ZA mu]tidisc1p11ﬁary student has a comparative advantage and disadvantage
relative to a student from a single discipline. He has no comparalive advantege
when compared with a number of students from different traditional disciplines.

12

ote that the voting paradox requires three or more members.
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SCHOLASTIC CHOICE: AN ECONOMIC
MODEL OF STUDENT BEHAVIOR?®

{. INTRODUCTION

Each year colloges and universities invest substantial resources in their
attempts to gather information on students’ attitudes, preferences, and
opinions. Educational psychologists and counselors feel that the information
obtained is valuable to studeats for curricutum and occupational choices.
However, in spite of counseling, nearly half of all students switch broad
curriculum - yups! before obtaining a degree. The educational psychologists
base their explanation of this phenomenon on the dynamic changes in
student preferences.® We believe that this approach suffers, as do most nther
preference-oriented argument., 'from being difficult or impossible to deal
with operationally.

* The suthors wish to thank Deanis De Tray of the Rand Corporatior and a

referee for their belpful comments. This paper was supported in part by . gran'

from the U.S. Office of Education, Depestment of Health, Bducation, and Wel-
fare. The opinions expressed herein do not necesserily reflect the position or
policy of the U.S. Cfice of Education and no official endorsement by the US.
Office of Bducatigh should be inferrod. [Manmacript received May 1972; accepted
September 1972.)

1 We are defining our curricula broadly to exclude switching between closely
related disciplines. For example, a switch from political sxience to sociology is
excluded, while a switch from civil eagineering to sociology is included.

2 More accurately, educational psychologista tend not to use a cholce model
framework. Bmphasis appears to be placed on swevey instruments using vari.
ables or indices of people-money-originality orientation [2]). Others have used
the Opinion. Attitudes, Intarest survey (OAIS) snd comciude:  udests have
tended to sort themsesives out in major felde fairly well in line with the OAIS
predictions of major feld interest” {3, p. 24].
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We proposed to treat student curriculum choice with the framework
of ordinary consumer demand theory and to develop an operational means
of predicting the likelihood of a given student switching broad curriculum
groups. Section II of this paper sets ‘out a theory of choice based on the
maximization of utility subject to time and ability constraints. Section III
presents an application of the model to the statistical prediction of cur-
riculum switching probabilities. Finally, Section IV will discuss the implica-
tions of the theory for analyzing university politics. .

/1. THE MODEL

The economic theory of choice stresses not only preference but also the
contraints which limit the set of feasible alternatives available. Our approach
concentrates on the constraint side of the choice calculus by implicitly assum-
ing that student preferences do not change. Students actually switching cur-
riculum groups are assumed to du so because they have acquired more
information about their alternatives.? Student preferences are for “bundles”
of courses which represent the fulfillment of alternative degree requirements.
A student selecting a given bundle (degree program) has esseatially agreed
to conform to a set of explicit rules governing that particular bundle. These
rules involve certain distributive (university-wide) and major (departmen-
tal) course requirements that must be fulfilled. Also, a minimum overall
grade point average (GPA) must be achieved in order to graduate.

To illustrate student choice, let us consider a hypothetical student with
average (moderate) aptitudes in two fields of study such as social science
(Y) and natural science (Z). Given a limited amount of time for course
assignments, reading, - tc., our average student wii face a feasible set of
course grades bounded by the straight line r. resenting an average GPA.*
This is illustrated by Figure 1.

Suppose the student chooses to allocate all of his time to course Z.
Then he will carn an “A” in this course and an “F” in the other.’® This

3 At present we shall exclude changes in relative camings potentials from con-
sideration. This will not affect cur resuits qualitatively but may be of significance
in formulating a more elaborate empirical model.

4 There is, in fact, a t'ird dimension to this constraint since the student may sudb-
stitute between study end leisure time, thereby shifting his attainable GPA. It
can be shown that the partinl analysis we present is also valid for this more
general case. This is aleo true if we consider other than a constant rate of ability
substitution or the practice of distributing grades according to the norma! distri-
bution, both of which would imply 2 more concave grade production possibilities
curve (sec Staaf [S), pp. 187-195).

S These measures are assumed to represent objective rankings of the knowledge
gained in a particular course.

181




398 | THE JOURNAL OF HUMAN RESOURCES

Course
P4

N A

Course Y

FIGURE 1
+ THE FEASIBLE SET

results in a “C” averege. Point X, represents equal time allocations in both
Z and Y This result is again a “C” average. Note that the line XX does
in fact place a bound on the feasible set. There is no way for our student to
attain point Xs. However, a student with greater than average aptitudes will
face a constraint to the right of X, Xs. The particular bundis chosen from the
set of feasible alternatives (X1, X2, Xi, X4, X5) depends on the student’s
relative preferences for Y versus Z.

Next let us compare our student (named Albert) with another student
(named Isaac) who has unequal relative aptitudes but the same relative
preferences for Y and Z. This case is illustrated in Figure 2. We have drawn
two constraints through point X; which represents equal averige GPAs for
Albert and Isaac.” The slope of Isaac’s constraint indicates that he has a
comparative advantage in course Y. He will, therefore, choose course buridle
X: which conteins relatively more of course Y than does Albert’s bundle Xa.
With differences in aptitudes, each student will concentrate on the field in
which he bas the higher relative aptitude (comparative advantage). Note
that if Isaac were to choose the same bundle as Albert, he would find him-
self at a point such as X, where both his GPA and his level of satisfaction
(Uo) would be lower. .

Now let us extend our analysis to include responses to institutional re-
quirements—in particular, the minimum GPA. We may consider degree
programs (curricula) as being a vector of ¥ and Z imposed by course re-
quirements. It is not likely that an incoming freshman is fully aware of his

§ His equlibrium choice will be that which equates his rate of technical substitu-
tion in grade production (hen. «yual to unity), with his marginal rate of substitu-

tion in the consumpuon of the two courses,
7 The substitution effect we are analyzing is equivalent to the Hicks definition.
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STUDENT CHOICE

attainable set in the absence of experience.? The average student will, there-
fore, cnoose his curriculun on the basis of preferences subject to his average
aptitude constraint. Eventually, however, the information flowing to him
through the grading system will force him to switch in the direction of e
curriculum in which he has the highest comparative advantage if he is to
avoid flunking out. Note that ¢ well-cndowed student (such as someone at
point X, of Figure 1) will not find the GPA constraint binding, 224 so he
has no incentive to switch away from his initia! choice. Note that any of the

8 High school experience may define bioad areas of aptitude. but the range of
choices is extremely limited. :
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observed switching by well-endowed students will tend to be symmetrical
between curriculum groups and of relatively minor importance in the aggre-
gaie.

Our prediction, based on the above analysis, is that the probability of
a given student switching curricula is negatively related to the level of his
aptitudes. After discussing an empirical test of this prediction, we will
elaborate a few implications of the anal ~is and its possible extensions.

‘1l. EMPIRICAL IMPLEMENTATION

Our probiem is to formuwlate a model suitable f~ predicting the probability
that a given student will switch curriculnm groups. The standard linear
model is not acceptable since predicted probabilities outside the range O to i
wust be excluded. Let us consider the ratio Py/(1 — Fy) to be the odds in
favor of a positive response (a curriculum switch) under the condition (V,
Q;). V. represents the student’s verbal SAT score and Qy represents his
quantitative score, where 1 implies a high score, 2 a medium score, a.d 3
a low score. These range from O to o« as Py ranges from O to 1. The
I~git o these odds,
Ly = log. [Py/(1 - Py)]

has the desired prcperty, that is, a range from —w to +x as shown in
Figure 3.
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TABLE 1
PROPORTION OF MALE STUDENTS SWITCHING CURRICULUM GROUPS
BETWEEN PRESHMAN AND SENIOR YEARS BY SAT scomp*
(Number of Observations in Parentheses)

Verbal Total
Quantitative High Medium Low Number
High 28 28 .33 .
. (39) (18) (12) (69)
Medium 21 37 .56
(29) (19) (18) (66)
Low .40 39 .35
&) (18) (37) (60)
Total number (73) (55) (67) (195)

3 The groups are divided at the 33rd and 66th percentiles.

Our data are from the cohort of University of Delaware students enter-
ing the freshman class in 1966 and graduating in 1970. The sample is
restricted to those students whcse freshman and senior curriculum choices
were within three aggregated curriculum groups defined as: (1) Sciences—
physical scieuce, biological science, engineering, nursing; (2) iberal Arts
—arts and bumanities, social sciences; (3) Other—education, home eco-
nomics, business, physical education. A student whose senior curriculum
group differed from the one he chose as a freshman is said to have switched
curricula. The University of Delaware is a state school that has an admission
policy favoring residents. In addition, 40 percent of the class is from only
five school districts in the state. The average freshman was graduated in the
top fifth of his class, with SAT scores about one-hslf standard deviation
above the mean for U.S. college freshmen. Therefore, students are aggre-
gated with respect to SAT scores using the distribution of scores within the
sampie rather than the national distribution. These factors suggest that the
student data used in our analysis are relatively homogeneous in exposure to
curriculum and other forms of institutional constraints, student attitudes
toward the grading system, and achievement levels.

We will estimate the effect of SAT scores on the logit using the tech-
nique described by Theil [6]. The linear logit specification based on Table
1is:

Ly=a+ Vi + Q

We may choose Vy = Q) = O since Ly, is thereby normalized to a. The
paramncter estimates for Table ) (with standard errors in parentheses) are as
follows:
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’ TABLE 2
ESTIMATED PROBABILITIES FROM LOGIC SPECIFICATION
(Discrepancies in P .rentheses)
‘ Verbal

Quantitative High Medium Low

High 25 33 ) .38
(.03) (~.05) (~.05)

Medium 29 37 ¢ 4"
(--08) (0.00) 1

Low 26 34 40
(.14} (.05) (~.05)

Note: X1 = 3.70. X; (.5) = 3.36.

a = —1.11 (0.31):

Vs = 038 (0.41):

Va

Qs = 007 (0.13):

= 0.62 (0.41):
Q: = 021 (0.39):

the logit estimate of the propor.ion of students with high
verbal and quantitative scores switching curriculum
groups.

the effect on the logit of a medium rather than a Yigh
verbal score. .

the effect of a low rather than a high verbal score.

the cffect of a medium rather than a high quantitative
score. .

the effect of a low rather than a high quantitative score.

While the large standard errors imply imprecision in the estimates (see
Table 2), the overall validity of the specification sugg~sts satisfactory agrec-
ment of the model and the data.® However, if this me.hod is to be used to
predict student curriculum choices, a much larger sampi. is desirable. We
believe that the posiiuve sign of each of the SAT score effects is in sub-
stantial agreement with our theoretical prediction.

1V. CONCLUSIONS

Our evidence clearly supports the view that students are channeled into the
curriculum groups lor which they have a comparative advantage. It is useful
to extend the analysis further to predict possible changes in university struc-
ture thut might be induced as the economic and political environment be-
comes less favorable to higher education.

First, we can relax our implicit assumption that all curriculum groups

9 See [6]. p. 115. for a description of this test. An additional analysis for females
failed to achieve a satisfactory level of significance.

&
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maintan identical performance standards. This assumption would have led
us to predict that the curriculum distribution of a cohort of students in their
freshman and senior years should be the same; that is, the gains and losses
by curriculum groups should be symmetrical. However, several studies [1,
2, 5] indicate that the gains and losses are markedly assymetrical. Curric-
ulum groups such as engineering, biologica! sciences, and the physical
sciences tend to be net losers, while education, busm&ss, and the social
sciences tend to be net gainers [1, 2, 5].

Data collected at the University of Delaware suggest a reason for the
asymmetrical redistribution of students. Eleven curriculum groups were
ranked according to average scores on two external examinations given
during students’ sophcmore and senior years. The examinations were the
College Level Examication Program (CLEP) and the Graduate Record
Examination (GRE). The subject matter areas on both examinations were
natural science, social scicnce, and humanities. The results show that phys-
ical science students, for example, scored above education students in all
three areas. Alsc, the rank correlation coefficient between external test score
(that is, CLEP and GRE) and cumulative four-year GPA is .46.1° In addi-
tion, the correlation between external test scores and the last two-year GPA
is —.39 (significantly different from zero at 2 99 percent level of confidence).
Finally, grade averages for physical science, biological science, engineering,
and humanities are lower in the rank order for the last two years, while the
positions of home economics, elementary education, and physical education
are higher. All of this evidence points toward larger differences in perform-
ance criteria across curricula.

Now, how can our findings be applied to university decision-making?
Clearly, performance standards are analogous to prices in terms of resource
allocation. Cusriculum groups may undertake a great deal of “gaming” in
the form of adjusting relative prices (grades) in the face of serious fiscal
difficulties. Our model and others based on competition among departments
suggest that in order to maintain budgets and staff, departments may under-
take a policy of grade inflation. As a consequence of this, we would oredict
degree devaluation. As an alternative, suppose that the university required
all professors to adhere to a strict standard grade distribution. This would
mean that all faculty, departments, and curriculum groups would have iden-
tical grade distributions. The assymetrical redistribution of students among
curriculum groups would tend to become symmetric3i. 1o¢ policy implica-
tions of such a move are interesting. “Gaming™ could no longer take the
form of relative price adjustments. Instead, depa-tments would compete on

10 The coirelation between four-year cumulative GPA and final two-year GPA
is only .42 {4, pp. 23-24]
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